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TOUGH CUSTOMER =>. 


a. 






he world’s toughest customer . . . that’s the United States Navy. iat 
Tough in battle— equally tough in buying equipment for 
fighting ships and men. 


Navy specifications are the strictest ever written. Navy in- 
spectors see that every piece of equipment meets or exceeds those 
specifications. Navy delivery schedules must be met to the minute. 


Star, with more than 30 years’ experience building rugged, 
dependable motors for private industry began building equip- 
ment for the Navy during World War I. 


Long before Pearl Harbor, Star was assigned the task of design- 
ing and building special motors and motor generators to help 
meet Navy needs in World War II. Tens of thousands have been 
delivered — all substantially ahead of Navy requirements. 


Remember Star’s Navy record when you need a motor or motor 
generator. While the Navy does not endorse any product, the 
fact that STAR has been a long-time Navy supplier is evidence 
of the high engineering skill . . . the careful craftsmanship . . . 
the ability to maintain on-schedule production . . . inherent in 
this organization. We promise you the same top-quality miotors, 
the same faithful adherence to delivery dates, that we are now 
giving “the world’s toughest customer”. Our engineering 
department is ready now to discuss your motor requirements! 
Star Electric Motor Co., Bloomfield, N. J. 
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NOW ... what's your 
motor problem ? 


This Warsaw Elevator motor that lifts and 
lowers tanks and trucks between top deck and 
tank deck of an LST is designed to meet Nav) 
demand for compactness, power and ability to 
stand shocks of shell fire, bombs and mines 
This unit is typical of Star’s work for the Navy 
—and Star’s ability to handle any post-war 
motor problem that may confront you. Stars 
standard motors— from 1/20th to 200 H.P 














will probably satisfy your requirements. But or | 
when your specifications call for a “spec to 70 
fit mechanical “tight spots”, you can enlist 


Star’s know-how in motor design, plus >tars 
unique welding process, to great advantage 


STAR MOTORS 


POWER PACKAGED AS YOU NEED IT 
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SAVE FUEL, GOVERNMENT WARNS, TO AVERT TROUBLE 


LU BCREASING COAL production 
throughout 1945 will make it impera- 
ive for industrial plants to reduce 
oal consumption to a minimum, ac- 
srding to the Solid Fuels Adminis- 
ration for. War. Every effort will be 
made to give war essential industry 
re amount of coal it actually needs, 
ut success will depend upon the co- 
peration of industry. ; 

it will not be possible for every 
ant to get the particular type of 
‘eal it would use in normal times, 
ws the SFAW. A larger propor- 
ion than ever of these coals will 
have to be earmarked for byprod- 
ct coke ovens, for steel manufac- 
tyre, and other essential war uses. 
odo this, shipments for domestic 
ating will probably have to be 
further drastically reduced but in- 
justry will also have to bear an 
increasing share of the burden. 

Many plants are already having 
» use coal of substandard quality 
and the necessity will apply to 
re and more plants. Less and 
poorer coal, therefore, will require 
hat these plants give No. 1 atten- 
ion to conservation and utiliza- 
ion. Plant engineers are urged to 
re-study their firing methods in 
order to get maximum efficiency 
rom the fuel they will be forced 

use, and to cooperate closely 
with the National Fuel Efficiency 
Section of the Bureau of Mines. 

The following factors underlie 
he situation, according to the 
FAW: 

1) The deficit in bituminous coal 
for the coal year ending March 
Bl, 1945, approximated 16 million 
ons. While the yearly overall pro- 
luction and consumption were fair- 
» well balanced through December 
$44, there was a critical shortage in 
he types of coal essential to steel and 
ther vital war industries for which 
ubstitutes could not be used. There- 
ore, the apparent statistical balance 
id not give a realistic view of the 
cual conditions. With the heavy 
burning season and continued heavy 
rar needs, the gap between consump- 
ion and production was widened rap- 
ily during January and February. 
Heavy snowfalls and transportation 
lificulties made the situation even 
ore serious, 

2) Due to inereasing losses in man- 
power in the mines, because of the 
ulitary replacement schedules, esti- 
ated production of bituminous coal 
or 1945 will be only approximately 
0 million tons against estimated 
‘quirements of around 620 million 
ms—a deficit of some 50 million 
ns. Of this deficit we cannot rea- 
pnably hope to squeeze over 20 mil- 
ton tons out of stocks, leaving a net 
‘ficit of around 30 million tons. This 
hortage will have to be met by con- 


‘vation by both industry and do- 
MEStic users 


3) Stockpiles as of January 1 aver- 
aged only 32 days’ supply. By April 
1 they were down to about 22 days’ 
supply. Stockpiles in the critical coals 
have, throughout the winter, been 
well below the margin of safety. Over 
a dozen steel plants, at one time, had 
less than a 10 days’ supply and many 
others were precariously low. 

4) Any belief that the end of the 
war in Europe will solve the problem 
should be wholly discounted, says the 





SFAW. Present plans for war pro- 
duction call for continuing heavy 
schedules and, though requirements 
for coal may be somewhat reduced, 
they will still be very much heavier 
than the ability of the mines to meet 
them. 

The SFAW recently issued the fol- 
lowing suggestions for conserving 
fuel: 


How Plant Engineers 
Can Practice Fuel Efficiency 


To prevent waste in firing boilers 
with coal, it is well for plant engi- 
neers and firemen to check over their 
equipment daily. Responsible persons 
should make certain that heating sur- 
faces are kept clean both inside and 
outside. Strict attention should be 
given to the conditioning of boiler 
feedwater and to the efficiency of com- 
bustion, to make sure that the fuel 
is being used effectively. 

Inspections and tests should be 
made at frequent and regular inter- 
vals of steam traps and air valves in 
building heating systems, and tem- 
peratures should be controlled in the 
various plant units. One building may 
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have too much heat and another not 
enough. Such a condition frequently 
results in “driving” boiler capacity 
so hard to heat the cooler building 
that the other is overheated and the 
windows are thrown open, thus wast- 
ing heat and coal. 

In many cases, manufacturing 
schedules can be planned in such a 
manner as to stagger the starting of 
machinery in the morning. This 
avoids heavy loads that might over- 

burden the capacity of the boiler 

plant, at the same time using 
fuel and steam only as needed. 

Providing steam for idle plant ma- 

chinery, while other machinery is 

at work, is a source of waste. 


Save Coal by Heat Controls 


Automatic heat controls are very 
useful, and in most cases the cost 
of installation is justified by the 
saving in fuel that results. These 
controls generally are of two 
types: First, automatic controls 
that operate boiler units, regulat- 
ing steam pressure and the flow 
of fuel and combustion air, and 
second, automatic controls that 
regulate the distribution of heat 
to plant buildings and processes. 

Boiler efficiency and the success- 
ful utilization of heat are gov- 
erned by a number of factors. All 
of them have a direct bearing upon 
the use of coal. These include de- 
sign of steam generating units, 
operating skill, load distribution, 
combustion control, adequate main- 
tenance, and fuel adaptability. The 
last is important now because of 
the widespread necessity for firing 
with such alternative coals as can 
be made available after the needs 
of steel and merchant coke plants 
for the higher grade coals are satis- 
fied. 

Most plants, naturally, have some 
kind of control over temperatures, but 
many of them could profitably have 
more. But this scientific and compli- 
cated problem requires the advice of 
heat control experts, such as those 
taking part in the National Fuel Ef- 
ficiency Program. Controls that take 
into consideration solar radiation and 
wind direction, the fuel experts say, 
can save money for a large building 
heating plant. Other controls, built 
within the smokestack, also may be 
highly significant and _ contribute 
measurably to fuel savings. 

An engineer should know relatively 
how much air enters the boiler, the 
rate of combustion, draft loss through 
the boiler, air pressure under the 
grates, and temperature of gases 
leaving the boiler. This information 
can be provided by gages which re- 
veal how the plant is performing. 

A good example of results obtained 
by temperature control installations, 
according to the recent report of an 








industry committee, is the experience 
of a Detroit company which furnishes 
steam for many of its customers. Be- 
tween 1935 and 1941, the report 
stated, 59 temperature control sys- 
tems were installed by the steam cus- 
tomers on the recommendation of uti- 
lization engineers. Of the 45 which 
made records available, 35 made a 
reduction in steam consumption aver- 
aging 14 per cent, while 10 others 
showed an increase in steam consump- 
tion. 


Conserving Coal by Insulating 


The most successful industrial 
plants are equipped with boilers, fur- 
naces and distribution systems de- 
signed to be as nearly “heat-leak- 
proof” as possible. Such designs in- 
clude adequate insulation to prevent 
the escape of heat and the resultant 
decrease in fuel efficiency, which adds 
to the total cost of coal. 


A national manufacturer’s organi- 
zation cites, as an outstanding exam- 
ple of how practical plant manage- 
ment can save money, the case of a 
plant which was losing 2,796,192,000 
Btu per year through failure to take 
advantage of heat saving improve- 
ments. The plant had a boiler which 
operated at a steam pressure of 120 
psi at a temperature of 350 F, and 
had an exposed surface of 400 sq ft. 
By applying a 2 in. thickness of in- 
sulation the plant eliminated 90 per 
cent of the Btu loss. 

Tests made at plants using insula- 
tion show that if a 3 in. steam pipe 
with a surface temperature of 392 F 
is adequately insulated for a length 
of 200 ft, a saving may be made of 
9 lb per hr of coal or a potential sav- 
ing of 35 tons a year. If the same 
pipe had a surface temperature of 
680 F, the corresponding potential 
saving would be about 70 tons per 
year, since the higher temperature 
and added thicknesses of insulation 
used reduce still further the heat 
loss. In addition to saving coal, the 
insulation of steam lines increases 
plant capacity. 


Automatic Stokers Save Coal 


Wherever boilers are fired with au- 
tomatic stoking apparatus, faulty dis- 
tribution of coal in a furnace result- 
ing from manual firing can be re- 
duced materially with beneficial re- 
sults. Stoker firing assures a more 
even consumption rate, which can be 
only approximated by the best of 
hand firing methods. 

Plant engineers and firemen who 
use stokers should become thoroughly 
familiar with their equipment by 
eareful study of instructions that are 
based on the manufacturer’s tests. 
When inspecting stokers at regular 
intervals, particular attention should 
be given to parts that are in the fur- 
nace, where they are subjected to 
intense heat. 

Special attention also should be 
given to any automatic air control, 
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since that control involves minute ad- 
justment of both draft regulators and 
stoker fans. These must be set to 
maintain a fuel bed of the required 
thickness, after the coal feeding ap- 
paratus has been adjusted in accord- 
ance with the load. 

In using automatic stokers, the rate 
of coal feed is of primary importance. 
Different grades of coal require dif- 
ferent rates of feed and when new 
grades are used the stoker should be 
readjusted accordingly. 


Other Conservation Measures 


There are other sound methods of 
preventing heat leaks, such as prop- 
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erly equipping buildings with storm 
windows and doors, and with weather- 
stripping, replacing broken glass, 
chinking up the cracks in buildings 
around doors and windows, discontin- 
uing the heating of space where heat 
is not absolutely necessary, etc. 

While the boiler room represents 
one of the best opportunities for pre- 
venting heat losses and wastes, by no 
means is it the only place to expect 
a saving. Besides keeping the boilers 
and fuel burning equipment in good 
mechanical operating condition, which 
includes keeping the fire and water 
sides of the boiler clean, maintaining 
proper adjustment of firing equipment 
and chimney draft and operating 
them properly at all times, there are 
many other places throughout the 
entire building or plant where losses 
of heat, steam, or hot water can be 
eliminated. 

The boiler auxiliaries, such as in- 
struments and controls, pumps, valves 
and traps, and heat exchange equip- 
ment, must all receive proper atten- 
tion periodically if heat dissipation is 
to be avoided. 

In addition, utilization and distri- 
bution equipment present dozens of 
points where savings cai be accom- 
plished, if an organized method of 
checking is followed. Properly packed 
valves and joints, and tight-closing 
hot water valves are definite “musts” 
in the efficient and economically oper- 
ated plant. 

The use of exhaust steam is of vital 
importance, and there are many ways 
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of utilizing it. A few of 
tant ones are feedwater he 
vice water heating, proces 
and space heating. Proc 
ment heat losses, electri: 
losses, and compressed air 
always in the foreground of 
of those seeking the locatio: 
vention of heat energy loss 

Employees should be edu: 
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the necessity for saving fuc!, hg; 
cooperation must be enlisted to aygj, 
such practices as wasting hot wate 


leaving doors and wind: ope 
when it is not necessary, permitting 
rooms to become overheated, ete. 


EPH. A. TYLER 
SUPERVISES BANK PROPERTIES 

Eph. A. Tyler, member of HPA’ 
board of consulting and contributing 
editors, has moved his office fro 
Saint Paul to Minneapolis, where jg 
is manager of the newly establish 
building department of the First Sey 
vice Corp. 

Mr. Tyler has been rental manage 
of the First National Bank of Sain 
Paul which, with the First Nation 
Bank of Minneapslis and 70 othe 
banks in the ninth Federal Reservg 
district, is owned by the First Ban 
Stock Corp. The supervisory and ser 
vice unit of the First Bank Stod 
Corp. is the First Service Corp. 

The building department of th 
First Service Corp. has genera! super 
vision of all the properties in thé 
First Bank Stock Corp., including the 
direct management of al! new con 
struction work and equipment of th 
bank and office buildings. 


ISSUES SUPPLEMENT TO 
PRESSURE PIPING CODE 

The American Standards Associa 
tion, 70 E. 45th St., New York 17 
N. Y., has issued a supplement to the 
Code for Pressure Piping, B31.la 
1944, which may be obtained for 1 
cents from the ASA, according to 
report in its journal, Industrial 
Standardization. 

The supplement provides that alj 
bolts or bolt studs and accompanyin 
nuts intended for high temperature 
service should be threaded in accord 
ance with the American War Stan¢ 
ard for Straight Screw Threads fo 
High Temperature Bolting, B1.4-19% 

For pit-cast cast iron pipe the sup 
plement states that reference should! 
made to the American Standard Spe 
ifications for Cast Iron Pit Cast Pipe 
for Water or Other Liquids, AST 
A 44-41; ASA A21.2-1939, rather 
than to the American Water Works 
Association specifications. Referenct 
to cast iron bell and spigot fittings 
should include the AWWA and Amer 
ican Gas Association specifications 
Specific references are listed for s& 
tions 1, 2, and 3 of the code. 

The supplement also points 
changes in the following parts of se: 
tion 3 of the Code for Pressure Pip 
ing: table 21; paragraph °25 (¢)) 
page 91, footnote; table 27, footnote 
2; and table 34, section 4. 
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Where Heat Must Not Fai - 


Install this SAFE Heating Pump! 





In Hospitals, Greenhouses, Schools, Public 
Buildings, Theatres, wherever heating sys- 
tems must not fail, install the Nash Vapor 
Turbine, for it is entirely independent of 
electric current failure, and continues to 
operate as long as there is steam in the 
system. 


More than that, the Vapor Turbine is a 
most economical pump, for the elimination 
of electric current does away with current 
cost, the largest single item in the operation 
of an ordinary return line heating pump. 





Greater savings still are effected by the 
Vapor Turbine in the system, for the reason 
that this pump operates continuously. It is 
the only pump that can do this with econ- 
omy. Continuous operation means uniform 
circulation, and uniform circulation saves 
steam. 


The Nash Vapor Turbine has but one mov- 
ing part, rotating in the casing without 
metallic contact, and requiring no interno! 
lubrication. Quiet, compact, and trouble- 
proof. Bulletin A-290 is free on request. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U.S.A. 
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Using the Velocity Head Concept in 


PRESSURE DROP CALCULATIONS 


Ix THE design of pipe lines, venti- 
lation systems, and process equip- 
ment, it becomes necessary to esti- 
mate the overall pressure drop in 
order to specify the required fan, 
pump, blower, or compressor capac- 
ity. It may also be necessary to de- 
sign adequate metering elements. 
In the operation of equipment, pres- 
sure drop estimates are often essen- 
tial for purposes of locating possi- 
ble plugged or corroded lines, 
checking on process performance, 
or determining “bottlenecks” for 
proposed capacity increases. 
Conventional methods of calcula- 
tion in the form of-friction factors, 
orifice coefficients, or equivalent 
lengths of fittings and valves have 
been developed for many types of 
conduits and equipment commonly 
employed. Frequently, however, 
equipment is encountered for which 
no specific data are available, and 
it becomes necessary for the engi- 
neer, designer, or operator to be 
able to make a reasonable estimate. 
In order to make such estimates it 
is necessary to have available a 
clear physical concept of the mech- 
anism that controls the pressure 
drop in a fluid. Fluid flow is often 
regarded as a complex phenomenon 
that can only be represented by in- 
tricate mathematical expressions 
which will yield the correct answer 
if proper substitutions and arith- 
metical solutions are applied. As 
4 result, designers have developed 
“rules of thumb” as a guide or for 
purposes of checking the order of 
magnitude of such calculations. 
Such rules have been passed along 
and are accepted by some as ap- 
proximate representations of prac- 
tical experience and frowned upon 
by others who question their gen- 


"Engi — Dept., Chemical Engineer- 
ing and Metallurgical Laboratory, Experi- 


ae Station, E. I. du Pont de Nemours 


By C. E. Lapple* 


eral validity. It is the purpose of 
this paper to furnish an insight 
into fluid flow mechanisms which 
will enable visualizing frictional or 
pressure drop processes and incor- 
porating a physical conception into 


pressure drop equations, as well as 
to provide simplified equations for 
rapid estimating, for checking of 
more accurate calculations, or for 
use in the field where standard ref- 
erence sources are not available. 
The flow of a fluid may, in gen- 
eral, partake of one or both of two 
types of flow—streamline and tur- 
bulent. In streamline flow, adja- 
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cent layers of moving fluid slip over 
each other with no mixing or in- 
terchange of portions of fluid from 
one layer to the next. Turbulent 
flow is characterized by an eddying 
of the fluid within itself in addi- 
tion to a specific motion of the 
fluid body in a given direction. In 
turbulent flow, adjacent layers do 
not shear smoothly over each other, 
but are continuously exchanging 
portions of fluid. In streamline 
flow, frictional losses are due 4i- 
rectly to shearing between adjacent 
layers of fluid. In turbulent flow, 
frictional losses are due to random 
shearing and impact of fluid ex- 
changed between the layers. Tur- 
bulent flow ensues when inertia 
forces predominate over the viscous 
forces within the fluid. 

The nature of flow of a fluid is 
consequently characterized by the 
Reynolds number, Re, which repre- 
sents a measure of the ratio of in- 
ertia to viscous forces. When this 
ratio exceeds a certain critical value 
(approximately 2000 for flow in 
straight round pipes), turbulent 
flow ensues, whereas for lower 
values the flow is streamline. Over 
98 per cent of all fluid flow prob- 
lems in practice are concerned with 
turbulent flow. 

The velocity head concept vis- 
ualizes pressure drop or friction 
loss in terms of the kinetic energy 
of the fluid and is thus valid where 
inertia forces or changes in kinetic 
energy of the fluid are concerned. 
Consequently, its utility is limited 
to turbulent flow conditions. The 
velocity head concept is not novel 
and has long been in actual use, par- 
ticularly by ventilating engineers. 
Unfortunately, it is not adequately 
described in the literature or in 
textbooks, and its full physical sig- 
nificance and utility are not widely 
appreciated. 
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Fig. 1—Velocity head plot for air at one atmosphere pressure. (Note: For other pressures or gases, 
multiply h,; by the absolute pressure, in atmospheres, and by the quantity, molecular weight - 
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Nomenclature 
D = Inside diameter of cir- 
‘cular pipe, ft; 
D.= Clearance between 
tubes in a tube bank, 


ft; 
D, = Diameter of granular 
particle, ft; 


E, = Kinetic energy of 


fluid (ft-lb force) / (Ib: 


mass) ; 

F=Friction loss (lb 
force) /(sq ft)+ 

ge == Conversion factor, 
32.17 (lb mass/lb 
force) (ft/sec’); 

gu = Local acceleration due 
to gravity (ft/sec) / 


(sec) ; 
hy= Velocity head, ft of 


fluid flowing; 

hv: = Velocity head, in. of 

water; 

p=Fluid pressure, (lb 
force) /(sq ft); 

Py= Velocity head (lb 
force) / (sq ft) ; 

Pui Velocity head (lb 
force) / (sq in.) ; 
Ap=Pressure drop (lb 

force) / (sq ft); 

Re = Reynolds number, di- 
mensionless = (DVp/) 
for flow through pipes, 
orifices, nozzles, or 
venturis; (D.Vmax p/u) 
for flow across tube 
banks; (D,Vp/u) for 
flow through beds of 
granular solids; 


V = Average fluid velocity 
(ft/sec) ; 

Vmax = Maximum average 
fluid velocity in flow 
across tube banks 
(ft/sec) ; 

Z=Elevation of fluid 
above arbitrary datum 

lane, ft; 

p= Fluid density (lb 
mass)/(cu ft); 

a=Fluid viscosity (lb 
mass)/(ft) (sec) = 
centipoises -- 1488. 





+Friction loss is often defined 


as an energy loss per unit mass 
of fluid, having the dimensions 
(ft-lb force)/(lb mass). This 
definition of friction loss is 
equivalent to the quotient F’/p. 
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Deinition of Velocity Head 


A fuid flowing with a velocity, 
Vy, has associated with each pound 
of fluid acertain kinetic energy de- 
fined by 

EB, eee ee) os cvvecs wie iene 

Since pressure is a form of po- 
tential energy of the fluid, this 
kinetic energy can be expressed as 
an equivalent pressure differential 
which is known as the velocity 
head. For any fluid, the following 
alternate equations express this 
equivalent pressure or velocity head 
in various units: 


Py = (pV’*/2g-) eeeeeeeeee [2] 
Pui = (pV*/288g9-) ceocveceee [3] 
~ = (V*/2gr) 
= (V*/2g-)(ge/gu) «.....[4] 
hve; = 0.00300 pV" ........ [5] 


The ratio (g./g,) in Equation 4 
is numerically equal to unity and is 


Fluid 


Air (1 atm, 125 F). 


0 ee 
Any Fluid ..... 


introduced only to maintain the 
equation correct dimensionally.* 
The term “velocity head” derives 
its name from the form given by 
Equation 4, which represents the 
fluid head equivalent to the kinetic 
energy per unit mass of fluid. It 
may also be interpreted as the 
height from which the fluid must 
fall to attain a velocity V in a 
vacuum, 

Figs. 1 and 2 give a plot of the 
*See Perry, J. H., Chemical Engineers’ 


Handbook, 2nd ed., section 6, p. 800, New 
York, McGraw-Hill Book Co., 1941 


Fluid Velocity 
ft/sec 


Bs. 
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Table 1—Approximate values of the velocity head 


Velocity Head 
2 in. Water 
l in. water 
2 in. water 


0.1 Ib/sq in 
1.0 ft fluid 


velocity head for air and water, re- 
spectively, flowing at various tem- 
peratures and velocities. In Fig. 3 
is given a plot for converting 
gal/min (Curve A) or cu ft/min 
(Curve B) to linear velocity for the 
case of flow in circular pipe. To 
obtain the velocity corresponding 
to a given volumetric flow rate in 
a given size pipe, multiply the vol- 
umetric flow rate by the abscissa 
corresponding to the pipe diameter. 
It should be noted that cu ft/min 
refers to the actual volumetric rate 


Fig. 2—Velocity head plot for water at temperature of 4 C. (Note: Curve A—holds for any fluid as well as for 
water. Curve B—for other liquids or temperatures multiply p.: by the specific gravity referred to water at 4 C) 


=? 


Curve 


é 0.2 HH Velocity Bead 
— 12 SS02 000m BERSS O00: fs + 
o 

0 

\ 

2 

> 

0 

E 

M4 

> 

ro) 

2 0.01 

ei 

© 

> 


- ~ eo 


0.001 


eS Se Sones rest 


anes bese Curve A 
UT Veloctty Head 


8 910 


1.0 10 


Velocity (V), ft /sec 


Heating, Piping & Air Conditioning, April 1945 





10.0 
2 
ws 
= 
re 
1.0 «& 
we 
~~ 
ws 
3 
a 
c. 
» 
‘i 
m 
& 
. 
ao 
© 
is} 
flu 7 mh 
3 to + 9.2 © 
© 
© 
Com) 
KN 
r 
“~ 0.01 
100 
181 





‘d]} ‘ez}S edd (Oh eTNPeyos) UoAT paspueyg TeUTWON 


0° O0T 


3/T 
t/t 


3/¢ 
2/t 


0*O00T 


pue 


ayes 


MOY 


jenjoe 


O*OT 


0*OOT 


ous 


( uyw/ 4g no 


19} Paepuejys Aue je SUOTIIPUOD O} A9Jo1 JOU op puke jinpuoes eur ul ®inssead pue 


0} dajei (908/)})) pue (uru J no) 7 OJON 


( uyw/ tee) aed ( 0e08/ aa 


O°T 


O*OT 
(zFnpuoo pedeys Aue soz) 


ded ( oe8/ 4 
T*O 


O°t 


‘uy bs ‘very TeuotzoOe¢g-sso29 


ain} essadua, ayy ye 
“S}INPUOD UL APDO[AA DBururwsaep s0y yavyo—e_ “ay 


TO*O 


C 


LPIDOLAA 


T0O’"O 





O°T 


‘OT 


ad I seyouy ‘qd. ‘deqoweyzqd yyNpuop [seudequ]l Tenpoy 


<= 
bo 
& 
S 
S 
= 
> 
S 
3 
1.2) 
& 
< 
i] 
17) 
a 
A 
a 
bo 
= 
Ss 
3 
@ 
e=) 





182 


94 


at the conditions existing in the 
pipe and should not be confused 
with volumetric rates referred to 
any standard temperature or pres- 
sure conditions. For any shaped 
pipe, a plot (Curve C) is also given 
in Fig. 3 to indicate the equivalent 
circular pipe size having the same 
cross-sectional area. The dashed 
line shows the procedure for find- 
ing the ft/sec equivalent of cu ft/ 
min for any shaped pipe having an 
area of 20 sq in. 


Table 1 lists some values of the 
velocity head for specific fluids and 
velocities. These values are readily 
memorized and values of the veloc- 
ity head for any other cases of 
fuid velocity or density can be 
readily obtained by mental cross- 
rationing. For other velocities, the 
corresponding velocity head is ob- 
tained by multiplying the value in 
the table by the square of the ratio 
of actual velocity to that given in 
the table. The velocity head is also 


directly proportional to fluid densi- 
ty. Thus, for other gases the value 
given in the table should be multi- 
plied by the ratio of the actual 
molecular weight to that of air 
(29.0), as well as by the proper ab- 


solute pressure and temperature 
ratios to correct to other tempera- 
tures and pressures. For liquids, 
the value for water is to be multi- 
plied by the specific gravity of the 
fluid. When expressed in terms of 
feet of fluid, of course, no density 
correction is needed. In practice, 
the unit, inches of water, is gen- 
erally used in calculating pressure 
drops for low pressure gases; 
lb/sq in., for high pressure gases 
or liquids; and feet of fluid is often 
used for liquids. 


Friction Loss and Pressure Drop 


It is well to review at this point 
the distinction between friction loss 
and pressure drop. Pressure drop 
represents the difference in pres- 


What's This Radiant 


Waar ARE THE specifications for 
the “perfect” heating system? 
While each person is privileged to 
stress one of a number of essential 
characteristics of the perfect sys- 
tem, there is substantial agreement 
that heating plant performance 
should follow some such ideal pat- 
tern as this: 

1) Provide maximum human com- 
fort. 

2) Be automatic. 

3) Be completely concealed. 

4) Reduce air currents to a mini- 
mum, 

5) Be clean. 

6) Concentrate warmth where it is 
needed most—at the floor level. 

7) Be competitive in original cost. 

8) Be economical in fuel consump- 
tion and maintenance. 


Radiant heating comes very close 
to meeting these specifications. The 
record of its performance has been 
attested by the occupants or owners 
of more than a thousand structures 
in this country where the system 
has been functioning for from one 
to 35 years. 

Radiant heating is not a new 
method. The wealthy Romans heat- 

d their homes by building a fire in 
he basement and letting the gases 
ind smoke rise to the floor, over to 


hollow walls, and up through the 
roof. There are evidences of ra- 
diant heating in England left by 
the Romans after their occupation 
of that country. The English en- 
gineers picked it up some 50 years 
ago and started experimenting with 
the idea. One of them invented a 





THAT'S A question almost 
anyone in the heating busi- 
ness is likely to have tossed 
at him these days, for there is 
a tremendous general inter- 
est in heating methods... 
and “radiant heating” comes 
in for no small part of this at- 
tention. George B. Coffey, of 
the A. M. Byers Co., answers 
the question here in brief, 
easy-to-read style. He's re- 
cently made a number of 
talks on the subject before 
various engineering and con- 
tractor groups, so his com- 
ments cover several of the 
questions which have come 
up at these meetings. You'll 
find this quick summary 
helpful when you're asked 
“What'sthis radiant heating?” 
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sure of a fluid between two points 
in a system. This difference in 
pressure may be the result of a 
conversion of pressure energy into 
kinetic energy or potential energy 
resulting from a change in eleva- 
tion, or it may be the result of a 
dissipation into heat by frictional 
losses. Friction loss represents only 
that portion of pressure energy lost 
as heat. The two items, pressure 
drop and friction loss, are related 
by Bernoulli’s theorem, which ap- 
plies where no mechanical work is 
done on or by the fluid, 
\p = (P: — pr) 

=(pV;’ 29-)—(pV.’ 29-) 

+p(e—%,) +F .. ....16) 

where subscripts 1 and 2 represent 
conditions at the upstream and 
downstream locations, respectively. 
Thus, for horizontal equipment with 
the same inlet and outlet area, the 
overall friction loss and the pres- 
sure drop are identical, if the fluid 
density does not undergo any ap- 
preciable change. 


Heating? 


cast panel that he could hook up in 
series to meet his heat require- 
ments. This is: where the name 
“panel heating’ comes from. 

The oldest radiant heating job I 
know about in this country is one 
installed 
what is now Gary, Ind. At that 
time the village of Glen Park built 
a four room school, two stories 
high, The architect ran his heating 
pipes between the wood joists and 
produced such comfortable condi- 
tions that when the village was 
later incorporated into Gary, the 
teachers in the city schools vied 
with one another to teach in that 
school. The superintendent came to 
the conclusion that that would be 
the ideal way to heat schools. 

Fireproof schools then came to 
the front but nobody seemed to 
know how to run the pipes in con- 
crete; therefore, the idea was 
dropped. It was not until seven or 
eight years ago that any large scale 
use of this type of heating was 
started in this country. The cause 
for this revived interest was that 
some architects wanted to build 
structures without basements, and 
their experiences had taught them 


about 35 years ago in 
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that concrete floors on the ground 
were hard to keep warm. 

Almost everyone has had some 
experience with radiant heating, 
even if in crude and uncontrolled 
forms. For instance, you may have 
tried to warm the tile floor in your 
bathroom Ly placing hot water 
pipes under it, or by increasing the 
radiation from your fireplace by 
putting a reflector in back of the 
fire basket. 

I know an architect who put a 
stainless steel sheet in the back of 
his fireplace. He had no method of 
measuring the increased heat that 
radiated into the room except that 
Fritzie, their dachshund, who for- 
merly lay at the edge of the hearth, 
moved back about 10 ft. His con- 
clusion was that because the dog 
moved 2% times farther back, the 
radiation into the room had been 
increased by that amount. 

Another instance would be that 
of the room directly over the boiler 
or furnace in a home. It is always 
the most comfortable room when 
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cold weather arrives because the 
floor is warm and occupants have 
the benefit from the radiant rays 
emitted from that floor. 


The Principle of Radiant Heating 


Let us consider the principle of 
heating by radiant energy. The 
basic principle behind it is that if 
you take a heated object and a cold 
object and place them opposite one 
another, the heated one will lose 
heat to the colder one. This action 
will take place as long as the heated 
object can “see” the colder one, or 
just as long as a straight line can 
be drawn from the surface of one 
to the other. The rate of heat loss 
depends upon the size and tem- 
perature of the heated object in 
relation to the cold object. 

Radiant energy leaves the hot 
surface in waves much as light 
leaves an electric bulb. These waves 
strike the colder surface and some 
are absorbed, while others are re- 
flected to other cold surfaces. Those 
that are absorbed heat that sur- 
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face, which in turn re-radi: 
heat to the objects that ar 
What is the reaction of | 
man body to such heating? 
have been told that the hum: 
needs no external heat for 
comfort, that it manufact 
own heat even to the point of 
plus of some 400 Btu per 
be comfortable, then, we m 
rid of that much heat eve: 
The average body will los« 
50 per cent of that amount 
diation; the remainder is 
convection and evaporation 
explains the paradox of th 
70” temperature with whic! 
one has had experience. 
case, the body is losing its | 
radiation to cold walls and 
faster than it can afford; 
fore, it feels chilled. If we 
the radiant heat loss from th 
then the air temperature bx 
virtually insignificant. Th 
fresh approach to achieving | 
comfort. Radiant heating do 
cisely that. 











The object of a radiant heating 
~ is to warm a large room 


syste : 
surface of sufficient size to give 
ample radiant energy for the room. 


This can and has been done in va- 
rious ways. However, a majority 
of designers have elected to do it 
with wrought iron pipe coils im- 
bedded in the floor or ceiling 
through which hot water is circu- 
lated. The majority of designers 
have elected to use floor coils in- 
stead of ceiling coils primarily be- 
cause of simplicity and economy in 
installing. A ceiling coil will work 
iyst as well as a floor coil. Side 
wall coils are used only as auxil- 
iaries to either of the other two. 


Conventional Equipment Used 


The same boilers, controls, circu- 
iators, and other equipment are 
used in radiant heating installa- 
tions that are used in forced hot 
water systems. Some control manu- 
facturers produce a eupatheoscope 
type of instrument that is operated 
by radiant energy waves. This is 
a black bulb instrument which ab- 
sorbs the rays and, upon reaching 
a predetermined temperature, shuts 
the system off. 

However, very good results are 
being obtained by the use of com- 
mon air temperature thermostats, 
because the average temperature 
of the room surfaces and the 
air temperatures will closely follow 
each other. Lower thermostat set- 
tings are consistently very com- 
fortable in radiant heated space. 
Occupants report 62 to 68 F as 
“very suitable.” 

The installation cost of a radiant 
heating system, from all the figures 
we have been able to accumulate, 
is about the same as that for a 
good forced water system, averag- 
ing from 6 to 9 per cent of the total 
cost of the project. 

From composite records available 
on operating costs, savings in fuel 
consumption of from 15 to 30 per 
cent with radiant heating systems 
are common, and the bulk of them 
seem to be closer to the 30 per cent 
mark. The surface of the skin 
has a temperature of approximate- 
ly 88 F, so the maximum floor sur- 
face temperature in a floor installa- 
tion is held near that temperature. 
An 8 F floor does not give the 
hand, when placed on it, any sensa- 
tion of heat or cold. This is, of 





THE EpDITor— 

About those plastered-over 
convectors described by Sam 
Lewis on page 144 of the 
March Heating, Piping & Air 
Conditioning, you know, of 
course, what happened. 

The owners’ man wanted 
heat there and, obstruction of 
floor space being a considera- 
tion, the installer—to not 
have to call him contractor or 
steamfitter — recommended 
convectors, as a matter of 
routine. Then he found he 
could get no cabinets (you 
just go out and try to find a 


* * 


the author’s statements? 





THOSE BURIED CONVECTORS 


The editors of Heating, Piping & Air Condition- 
ing will welcome your comments on articles pub- 
lished in these pages, or on any subject pertinent to 
the design, installation, operation, maintenance, etc., 
of heating, piping, or air conditioning systems in 
plants or large buildings. Which article this month 
most interests you? Do you disagree with any of 
What additional informa- 
tion would you like to have? Our address is 6 N. 
Michigan Ave., Chicago 2, Ill. 


single one). So, sez he, we fix 
that lager. So he went and 
left it to the plasterer, prob- 
ably telling him, “Look, 
Tony, put some metal caning 
in the top and the bottom.” 
That guy nails wire lath over 
the whole thing, endeavoring 
to leave it unplastered top 
and bottom, does not succeed 
and finally he has it all closed 
up—to hellawidda disa chopp. 

Thus I reconstruct’ the 
crime after much experience 
in the business of steamfit- 
ting.—-W ALTER OTTO, W. Otto 
Bros. Maintenance Co. 


7 + 








course, the maximum temperature 
—the one for zero weather. In 
milder weather the floor tempera- 
ture is somewhat lower. 

Floor coverings, it has been de- 
termined, have little effect on the 
system. If anything, reports point 
to an improved comfort condition 
with carpeting on the floor, the 
theory being that each wool fiber 
acts as a fin for a jumping off place 
for the heat waves, whereas a 
smooth floor does not have these 
“springboards.” 

Any competent heating engineer 
can very easily design and lay out 
a radiant heating installation that 
will produce comfort. By using the 
pipe coils, we have a different tech- 
nique in heating and we have 
opened a new field of exploration 
for the technicians. Some of their 
reports have a tendency to confuse 
the average person to the point 
that he is afraid to try radiant 
heating. To illustrate, you and I 
do not care what happens when we 
turn on the racio as long as we get 
clear reception of the program se- 
lected. It is the same with radiant 
heating. I have seen jobs that ap- 
parently have had no rhyme or rea- 
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son to their design and yet they 
are producing comfortable condi- 
tions. With only a slight bit of en- 
gineering they would probably be 
more efficient in operation but no 
more comfortable. The point to re- 
member is that the system operates 
at medium water temperatures, and 
by merely raising or lowering that 
temperature a few degrees almost 
any design errors may be corrected. 


Snow Melting 


As a byproduct of this type of 
heating there has been mounting 
activity in using this construction 
for melting of snow from thorough- 
fares. Several industrial concerns 
have placed hot water pipes in the 
walkways and open truck ramps 
around their plants, and similar in- 
stallations have been made under 
driveways at private residences. It 
seems altogether possible that this 
application may become common- 
place in the northern part of this 
country after the war—at filling 
stations, freight and passenger 
depots, transportation terminals, 
beneath the runways at airports, 
even under the sidewalks in down- 
town areas. 
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A PROBLEM encountered in crit- 
ical labor areas, especially with 
smaller heating and power boiler 
plants, has been to secure boiler 
room attendants. A case in point 
is that of a large union hall—the 
Ashland Boulevard Auditorium, in 
Chicago, which is owned and op- 
erated by Division 241 of the Arial- 
gamated Association of Street, 
Electric Railway and Motor Coach 
Employes of America. Previous to 
the 1944-45 heating season it was 
impossible to find help capable of 
efficiently handfiring the down- 
draft boilers (of which there are 
three, one of which is used as a 
standby). 

This situation suggested the use 
of automatic firing devices, in con- 
nection with automatic coal feeding 
devices. Another consideration that 
favored the use of automatic heat 
was the character of the heating 
load. The auditorium has three 
stories and basement. The audi- 
torium itself occupies all the third 
floor, including a balcony, contain- 
ing 1,000,000 cu ft; and with hand- 
firing it had been difficult to bring 
the hall up to comfortable tempera- 
ture quickly. The second floor con- 
tains a number of lodge and meet- 
ing rooms and offices. The first 
floor is used principally by the state 
automobile registration bureau. In 
the basement are 30 bowling alleys. 
It can be readily seen, therefore, 
that the heating problem calls for 
the maximum of flexibility. The 
connected load is approximately 
28,000 sq ft of radiation, with an 
additional 8000 sq ft for an air 
washer system and 25 per cent line 
loss. 
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The load problem and part of the 
labor problem was solved by the in- 
stallation of three industrial, open 
hopper type bituminous stokers in 
the 15,000 sq ft downdraft boilers, 
which required no extensive altera- 
tion. Each stoker has a capacity of 
500 lb per hr of coal. The steam 
system is of the overhead down- 
feed, single pipe type. A pressure- 
stat is used as the high limit for 
the stokers, and an aquastat on the 
return line functions as the low 
limit control. One of the stokers is 
operated during the summer to sup- 
ply hot water, with an aquastat 
acting as a holdfire control. 

Further problems remaining 
after the choice of automatic firing 
were: (1) Automatic conveying of 
coal to the stoker hoppers; (2) 
flexibility of the conveying and dis- 
tributing system to permit the use 
of one, two, or three boilers in any 
combination, with a minimum of 
supervision; and (3) access to the 
front of the boilers for cleaning 
tubes, and to the operating parts 
of the conveyor-stoker system. 


Coal is delivered f) m , 
large storage room to : pojn; 
above the stoker hopper by , 
bulk conveyor and distr butes 
from there to one or mor 
stoker hoppers as nee 
means of a screw conve or 

The bulk conveyor consists: 
of an endless chain ope ating 
in a dustproof casing ap 
fitted with a series of bent. 
plate flights that move th 
coal in compartments, yo per- 
mit it to discharge freely a 
the desired point. The hori- 
zontal part of the conveyor 
runs under the coal pile for 
distance of 24 in., with a take- 
up section of 3 ft, 84 in. ing 
small shed for accessibility 

The inclined part of the bulk con- 
veyor (at 45 deg) is 10 ft, 9 in. be. 
tween the sheave section and th. 
curved section that connects th 
horizontal and inclined parts. The 
conveyor loads on the top flights 
which are above the lower, empty 
flights, and the coal discharges be. 
yond the top sheave. The inclined 
part has inspection windows on on¢ 
side. The bulk conveyor operates 
at approximately 30 fpm. 

The coal is discharged from the 
bulk conveyor into the end of a 
screw conveyor that has opening: 
over each of the spouts connected 
to the stoker hoppers. All connec- 
tions are dust tight, to prevent 
coal dust in the boiler room. The 
screw conveyor has a 9 in. diameter 
screw operating at 75 rpm. Two o! 
the conveyor openings are fitted 
with sliding gates controlled by a 
chain wheel in connection with a 
rack and pinion, so that the coal 
supply can be shut off independent- 
ly as desired. 

The hopper spouts are fastened 
to the hopper extensions by means 
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f removable clips. A wire rope can be raised to clear the boiler 
hoist is attached to the boiler sides fronts when the doors are opened. 
if each of the spouts, which are Two limit switches on each de- 
hinged at the top, so that the spouts livery spout start the conveyor sys- 
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tem when the hopper coal supply is 
low, and stop it when the spout is 
full. A master switch controls the 
entire conveyor system. 
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FLOOR SPACE WAS AT A PREMIUM 





Air Conditioning a Mezzanine 
Tool & Gage Inspection Room 


In ORDER to provide an area with 
controlled atmospheric conditions 
for tool and gage inspection opera- 
tions, when floor space for manu- 
facturing was at a premium, a 
mezzanine was constructed in the 
open section above a tool and sup- 
ply crib in part of two bays of a 
sawtooth type of factory building 
(see page 190). The slanting north 
lights and the roof provided the 
ceiling and the sides were enclosed 
with studded walls covered with as- 
bestos-cement board, with windows 
all around. One-quarter of the area 
is used for storage and was left 
open to the factory atmosphere by 
the omission of glass in this sec- 
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. 
tion. The underside of the plank 
roof was furred and covered with 
insulating board and the skylights 
were painted with a special paint 
for eliminating glare and reducing 
heat transmission. 

The controlled area is used for 
the inspection of tools and gages 
used in the manufacturing of pre- 
cision parts. The need for atmos- 
pheric conditions which remain con- 
stant throughout the year for com- 
paring manufacturing gages with 
standards and for checking tools 
and fixtures which are used to 
manufacture parts having close tol- 
erances is well known. For accu- 
racy, this work requires tempera- 
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ture control; however, a variance 
of 5 to 8 F is allowable. Because « 
the high finish on the standaré 
gages and some of the parts manu- 
factured, it is desirable to limit th 
relative humidity to eliminate etch- 
ing from perspiration while parts 
are handled and to prevent ordinal! 
rusting. The selected inside desig! 
conditions were, therefore, set # 
72 F winter dry bulb temperatur 
and 80 F summer dry bulb, wit) 
relative humidity not to exceed 5 
per cent. 

The temperature of the 
air around the mezzanine is equ@ 
to or much higher than the inside 
design conditions’ of the mez/anine 


factor) 
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This results in a very light heating 
load: in fact, when outdoor tem- 
peratures rise to 45 or 50 F, cool- 
ing——which can be obtained from 
additional outside air—is required. 
The heating load is handled by a 
single row steam coil which is also 
used for reheating. 


Small Heating, High Cooling, 
Loads 


The cooling load, however, is 
comparatively higher, approximate- 
ly 50 per cent of this load being 
excess Solar heat gain. Although 
the computed peak cooling load was 
14 tons, a 10 hp, 10 ton compressor 
was selected because of its avail- 
ability, and a four row direct ex- 
pansion coil was installed: Methyl 
chloride was utilized as the refrig- 
erant because of the “Freon” short- 
age. 
The coils were installed in a 
standard horizontal air condition- 
ing unit with a 4000 cfm fan and 
having a face area of 10 sq ft for 
coils and filters. This unit was con- 
nected to the duct system with con- 
trol dampers for the regulation of 
recirculated air and outside air, as 
shown in the control diagram. The 
compressor and condenser were in- 
stalled directly below this unit. 

The control system is designed 
to take advantage of outside air for 
cooling; as was noted above, cool- 
ing is required during all seasons. 
Even on bright winter days the in- 
ternal cooling load combines with 
the solar heat gain to make cooling 
necessary for short periods. 


The temperature controller in the 
room, 7, on the control diagram, 
has a modulating control for the 
steam valve. However, this ther- 
mostat senses a degree rise in tem- 
perature above its setting, at which 
point, provided the steam valve is 
closed, it sets the relay to allow the 
one modulating controller in 7, to 
regulate the dampers to admit addi- 
tional outside air to satisfy the 
cooling requirement. Controller 7, 
is in the fan discharge to keep the 
air above a minimum setting, say 
60 F, in order to avoid noticeable 
drafts from the discharge grilles 
which are necessarily only 7 ft 
above the floor. The second con- 
troller in 7, also modulates the 
steam valve, if necessary, to main- 
tain at least this minimum tem- 
perature. However, whenever 7, or 
T, call for steam, the relay cuts the 
damper motor M, back to the con- 
trol of the manual minimum posi- 
tion switch. Controller T, in the out- 
side air duct is also set to open the 
relay to maintain the minimum out- 
side air damper position when the 
outside air temperature rises to the 
temperature setting in the room, 
above which point it would increase 
the cooling load. The solid control 
lines on the control diagram indi- 
cate those which control the posi- 
tion of the relay. 

A safety stat is installed ahead 
of the filters to close the dampers 
to outside air to prevent freezing 
in the steam coil should the mix- 
ture of recirculated air and outside 
air fall below 40 F. The controls 
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are also interlocked so that if the 
fan stops, the dampers close to out- 
side air, the steam valve closes, and 
the solenoid valve in the liquid re- 
frigerant line to the cooling coil 


closes. 


Starting and Stopping 
the Compressor 


When the cooling load exceeds 
the possibilities of outside air cool- 
ing, or the humidity increases, the 
cooling thermostat 7, or the dew 
point temperature controller 7, in 
the room start the compressor in- 
directly by opening the solenoid 
valve in the liquid line of the direct 
expansion cooling coil. This valve 
starts and stops the compressor by 
low pressure cutout. The cooling 
thermostat 7, is set to operate at a 
temperature about 5 F above 7, to 
prevent these two controllers from 
overlapping ranges. If the mois- 
ture load is excessive, either 7, or 
T, will admit steam to reheat air 
sufficiently to keep the dry bulb 
temperature in the room comfort- 
able while maintaining the dew 
point temperature setting of T.. 
The steam supply for this system is 
taken from the line furnishing 
steam for process work in the plant 
and therefore is available the year 
around. 

Although the area is actually 
divided into two zones physically, 
the heating and cooling loads are 
actually proportional to the floor 
area so that only the quantity of 
air to each section had to be pro- 
portioned with relation to the area 
by setting the splitter damper 
where the ducts divide. 

Because at times the conditions 
in the room can require 100 per 
cent outside air and the room is 
tightly constructed, an automatic 
shutter was set in the recirculated 
air duct outside the room to release 
the excess air into the factory. To 
prevent entry of dust, the skylights 
are sealed shut. 

Water for condenser cooling is 
supplied from the factory pumping 
system. The low cost of this water, 
which is pumped from a river run- 
ning adjacent to the plant, ruled 
out any consideration of an evap- 
orative condenser. 

At only two times during the last 
summer did the cooling load ex- 
ceed the capacity of the compres- 
sor. However, at both of these pe- 
riods the condenser cooling water 
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temperature was quite high and the 
compressor cut out because of high 
pressure. The temperature rise at 
these intervals in the rooms was 


not excessive. 
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With the exception of any any summer-winter switches to 


changes to the dry bulb tempera- operated and changes from cooling 
ture which are desirable during the to heating, or vice versa, carry or 
winter or summer, this system can automatically at the will of th 


operate the year ‘round without thermostats. 





















































Temperature of the factory air around the mezzanine is equal to or much higher than the inside design 
conditions of the mezzanine. This results in a light heating load, and a comparatively high cooling load 
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WHAT’S HOLDING BACK 
THE HEAT PUMP? 
THE EpITOR— 

The article by J. Mack Tucker, 
What’s Holding Back the Heat 
Pump?, in the March HPAC, seems 
to me very timely in its emphasis 
on the fact that there is nothing 
mysterious about high coefficients 
of performance or “heat pickups.” 
When taking a long range point of 
view on heat pumps, if there is any 
glamor in them, it seems to me to 
stem from the possibility of a sub- 
stantially more efficient means of 
utilizing fuel for heating purposes 
than we are now using. 

The coriclusion that refrigera- 
tion equipment available today will 
not take full advantage of the heat 
pump idea seems to me to be an 
over-simplification that does not 
follow from the very excellent dis- 
cussion illustrated by Figs. 1 and 2 
of the article. In fact, air condi- 
tioning equipment is already avail- 
able for this purpose today. As 
such it has been widely available 
for quite a few years and it has 
been specifically designed for the 
purpose. The article makes it plain 
that whether it is used for heating 
or cooling, its functions are the 
same and it seems logical to con- 
clude that it ought to be reasonably 
well suited for the purpose. The 
principal innovations lie in the con- 
trol equipment to make a single 
system conveniently available for 
both heating and cooling. 

The use of air as the energy 
carrying medium has many attrac- 
tive features, such as elimination 
of part of the heat transfer sur- 
faces. It has been effectively used 
where the temperature range be- 
tween condenser and evaporator is 
large, as in providing air at very 
low temperatures for supercharger 
testing. However, in the ranges 
required for comfort heating or 
cooling, the proportion of the power 
input to the compressor which must 
be recovered by the air engine is 
80 hich as to make the air systems 


inefficient and unattractive when 
compared with conventional vapor 
compression systems.—R. U. BErR- 
RY, manager, field engineering sec- 
tion, air conditioning and commer- 
cial refrigeration divisions, General 
Electric Co. 


CENTRAL REFRIGERATION 
FOR AIR CONDITIONING 
THE EpItor— 

There has been published consid- 
able controversy on the relative 
merits of central refrigeration sys- 
tems and local refrigeration sys- 
tems for air conditioning, the latest 
being in the “Open for Discussion” 
columns of the February HPAC. 
On one point, at least, we are in 
agreement with O. W. Ott, who fa- 
vors the decentralized systems, and 
that is that complicated and costly 
plants seldom can show savings of 
interest or depreciation on capital 
investment. We also might add that 
the complicated and costly plants 


increase the cost of maintenance, 
supervision, and operation. It is 
largely on the basis of simplicity 
that the present writers consider 
that the central refrigerating plant 
merits consideration under special 
conditions in congested areas. This 
applies especially to installation, 
operation, maintenance, and serv- 
icing. 

In engineering, of course, when 
we compare methods of accomplish- 
ing our final objective we should be 
careful in seeing that our data are 
complete and accurate and that our 
conclusions are not over extended. 
Mr. Ott’s criticism of the central 
station method consists largely of 
off-hand statements and a tabula- 
tion of power requirements in two 
blackout aircraft factories. The 
data are not representative of the 
merits of the two systems for con- 
ditions discussed in the article on 
page 65, front section, of the De 
cember HPAC, aor is the compari- 
son as shown sound in an engineer- 
ing sense, in our opinion. 

First, let us consider an aircraft 
plant spread out over the country- 
side as an index to sound engineer- 
ing practice in a congested area of 
a large city. The problems involved 
in any system are a means of sup- 
plying power, cooling the air, and 





In between his strenuous duties as an American liaison 
officer in charge of a unit of the Chinese combat command, 
U. S. Army, attached to the Chinese expeditionary force, 
Col. Robert C. Lutz, former Harrisburg, Pa., heating engi- 
neer, finds time to investigate the intricacies of a clay 
charcoal burning room heater familiar to residents of 
southwestern China. As shown in the accompanying photo, 
heating units in the area in which Col. Lutz’s group oper- 
ated were of the simple type—usually open hearth fire pots 
of clay or bricks, burning wood or charcoal. The latter 
fuel is often in 10 or 12 in. lengths in contrast to the briquet- 
like charcoal available in the United States 
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disposing of the heat from 
the refrigeration cycle. In an 
aircraft plant in the open 
country, independent isolated 
units require only a distribu- 
tion of electric power. The 
conditioned air can be treated 
locally and the heat of the re- 
frigeration system can be dis- 
posed of through evaporative 
condensers or cooling towers 
locally. There is plenty ot 
room and plenty of air for 
this disposal. © 





Here’s an unusual case of contamina- 
tion of the steam system at an indus- 
trial plant which was discovered by 
boiler water conditioning engineers. 
Food in this warming kettle was heat- 
ed by turning live steam into it. Cafe- 
teria employees, who naturally had 
little understanding of the steam sys- 
tem as a whole, on several occasions 
closed the steam inlet valve at “A” 
and left that at “B” open. The -vac- 
uum created by condensation of steam 
in the jacket around the kettle drew 
up food from the warming kettle, 
which found its way to the boilers, 
where it caused foaming. (Sketch 
courtesy of Hall Laboratories, Inc.) 











In a large city with a large 
air conditioning load in a rela- 
tively small area, the power has to be 
distributed and, in addition, either 
chilled water has to be distributed 
to local air conditioning units or 
condenser water has to be distrib- 
uted to the local refrigeration units 
to dispose of the heat. It is hardly 
conceivable that hundreds of evap- 
orative condensers with their floor 
space requirements, air require- 
ments, and discharge of hot, humid 
air would be tolerated in even one 
large office building, much less in 
adjacent office buildings where it is 
difficult to find access for outside 
air for ventilation purposes and 
relief areas which will not contami- 
nate other ventilation intakes even 
under today’s limited usage of air 
conditioning. 

In the matter of operation, main- 
tenance, and servicing alone, one 
7000 ton plant, for example, will be 
more satisfactory than 100 or more 
scattered, small plants with less 
competent supervision. It is also 
possible to operate the central sta- 
tion system with a few large units 
more efficiently and maintain a bet- 
ter load factor. Refrigeration engi- 
will recognize the power 
economy which the high load fac- 
tor of a central system permits 
relative to the individual units. 
They will also recognize the great- 
er flexibility and simplicity of the 
individual air conditioning units 
supplied with water over the direct 
expansion units which cycle fre- 
quently under some load conditions. 


neers 


The two aircraft factory air con- 
ditioning systems for which fig- 
ures were prepared by H. M. Hend- 
rickson and used by Mr. Ott to 
represent the relative merits of the 
central and decentralized plants 
are made-up on entirely different 
bases. The impression which Mr. 
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Ott apparently intends to convey is 
that the auxiliary horsepower of 
the central plant is 45 per cent of 
the refrigeration machine horse- 
power and of the decentralized 
plant, 10 per cent, and that the 
operating costs for power are thus 
represented. In the central station 
system cited, the refrigeration 
machine is turbine driven and the 
tabulated auxiliary horsepower in- 
cludes all the horsepower of the 
boiler plant installation. This has 
been added up as if it were com- 
parable to the evaporative con- 
denser power of the multiple all- 
electric system. This is got a cor- 
rect or proper comparison. 

While the two systems are for 
aircraft factories, which situation 
is most unfavorable to the central 
station idea, they should either be 
converted to a common power basis 
or allowance made for the differ- 
ence in cost of steam and electric 
power developed from that same 
steam You cannot charge 
steam power plant auxiliaries to 
the steam turbine driven unit and 
compare it to an electric driven 
unit except on a cost basis, because 
the electric unit must already carry 
the auxiliaries of the power plant 
where the electric energy was gen- 
erated. 


source. 


Pumping Chilled Water from 
Central System 


In the matter of pumping chilled 
water from a central station sys- 
tem for distribution to the point of 
usage, there is undoubtedly a limit 
to the economical range of service. 
There will be, however, sufficient 
potential requirement within this 
range to justify this type of serv- 
ice, which would remove many of 
the handicaps now existing, to a 
wider application of air condition- 


ing. The biggest problem, of 
is running the chilled water 
through city streets. Of co 
is possible that a seconda: 
dium will some day be ay 
which would have a 
carrying capacity than wat 
there are many objections 

ing health, accident, and fir 
ards—to piping some of the 


highe 


common refrigerants throug 
cooling mean 
could be done 
a central 


streets as a 
though this 
easily from 
refrigerating plant. 
tion of chilled water 


pumping the chilled water is | 
offset by the fact that, with 


decentralized systems, 
water piping and pumping 


be required and the usable 


of condenser water temperatures is 


no greater than of the chilled water 
while the condenser heat load 
greater. It is not only difficult t 


find space and air for smal! evap- 
orative condensers but it is also be- 
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coming increasingly difficult to fin 


space for cooling towers. 


In tall 
buildings the roof space is hard) 
adequate for condenser water cool- 
ing for the conditioning equipment 


in the building below, and wher 


adjacent buildings 
towers the problem is no 
simple. 


have « 
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longer! 
Low buildings are handi- 
capped in this respect when adja- 


cent buildings extend above them 
The auxiliary power of a centra 


refrigeration system 
course, largely on the length « 
chilled water distribution 
However, within the rang¢ 
which such systems would |! 
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plied the total auxiliary power 


cluding chilled water pumping, ©0?- 


denser water pumping, and cooling 
towers, where used, will proba») 


be 20 to 40 Ber cent of the ! 


frig- 
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eration compressor power. That of 
the decentralized plant may vary 
from 10 to 30 per cent, depending 
on building conditions. The cost of 
power for the larger central plant 
would obviously be less because of 
a more favorable rate and because 
of a better load factor and a higher 
average operating efficiency. Peak 
power demand is one thing; the in- 
tegrated hourly consumption is 
quite different. These economies are 
in addition to those of operation, 
supervision, maintenance, servic- 
ing, and the savings of valuable 
floor space. 

While the absorption refrigera- 
tion system is still used in indus- 
trial plants and is finding some ap- 
plication in small systems, it is 
doubtful that it will be accepted 
for general usage in large cities 
unless some radical change is ef- 
fected in its performance. Its heat 
disposal problem is entirely too 
great to be considered sound engi- 
neering in scattered decentralized 
systems in large cities. 


The Centrifugal Central 
Refrigerating System 


Of course, the thing which makes 
the large centrifugal central re- 
frigerating system feasible today 
is its present state of high devel- 
opment. Few engineers seem to 
have kept themselves abreast of 
these developments. It is entirely 
improper to compare the modern 
centrifugal system with the an- 
tiquated steam engine plants or 
steam absorption plants except to 
emphasize the great advances that 
ave been made. The flexibility and 
perating economy of the centrifu- 
al refrigerating machine when 
iriven by either a high or low pres- 
sure steam turbine running con- 


















IEN ENGINEERS gather to hear 
0 paper or talk, there comes a time 
hen the meeting is thrown “open 
or discussion.” We follow this cus- 
om in these columns, which pro- 
ide an opportunity for readers to 
omment and discuss articles pub- 
ished in HPAC and other topics 
Mf interest to heating, piping. and 
tir conditioning engineers and 
ontractors. Others are interested 
m your views on these matters, 
md the editors will welcome your 
marks. Address them to Heat- 
ng. Piping & Air Conditioning. 6 
: Michigan Ave., Chicago 2, Ill. 
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densing, or by an electric motor, 
result in a most economical means 
of producing cooling for the vari- 
able demand of air conditioning. 

It is always bad research to draw 
general conclusions from isolated 
special cases, and sound engineer- 
ing dictates that, when we are com- 
paring systems, we recognize the 
wide range of conditions to be met 
and be sure that our data are in 
comparable terms.—A. C. BUENSOD 
and R. W. WATERFILL, Buensod- 
Stacey, Inc. 


CHANGING OR 
CONSTANT TEMPERATURE? 


THE EpDITOoR— 

Is a changing temperature dur- 
ing the day in an air conditioned 
space more conducive to comfort of 
the occupants than a temperature 
held at some constant value? 
That’s a question asked by a 
reader of HPAC, and it was com- 
mented on by Charles S. Leopold, 
consulting engineer and member of 
HPAC’s board of consulting and 
contributing editors, and Cyril 
Tasker, director of research of the 
American Society of Heating and 
Ventilating Engineers, in the Oc- 
tober 1944 issue, pages 568-569. 
It was well discussed by Messrs. 
Leopold and Tasker, but I thought 
much more comment would follow. 
Mr. Leopold said “. . . The proper 
indoor atmosphere is one of which 
you are not conscious. . .,” but Mr. 
Tasker reported work of Dr. Bed- 
ford of England and Dr. Velander 
of Sweden indicating preferences 
for varying temperatures. The ap- 
parent conflict between these opin- 
ions brings out an _ interesting 
point. This is the difference be- 
tween optimum conditions for rest 
and for work. Mr. Tasker uses 
such words as “invigorating” and 
“stimulating” to describe the ef- 
fects of varying conditions. Al- 
though such a description would 
seem to suit a man at either phys- 
ical or mental work, it is more 
likely to be disagreeable to a man 
at rest in his home, or relaxed for 
enjoyment in a theater. 

This invigorating atmosphere 
reminds me of an experience 25 
years ago. The manager of a 
building was complaining about 
the alternating shots of hot and 
eold air in his rooms which were 
heated by individual ducts 


equipped with mixing dampers, 
controlled by room thermostats. 
The installation was distinctly sub- 
standard from the control stand- 
point, but the heatirig engineer, in 
a moment of generosity toward the 
control contractor, convinced the 
manager that he was objecting to a 
condition that was specially de- 
signed for its stimulating effects. 
So far as I know, the condition still 
exists. 

For normal occupancy in this 
country, the preference for uni- 
form conditions is confirmed by 
experience with thermostats, 
where most complaints come when 
the control is not close enough. 

With the discussion in the Oc- 
tober HPAC, the ASHVE comfort 
chart was published. Although this 
chart has been accepted in essen- 
tially its present form for 20 years, 
most thermostatic control devices 
are still installed for following the 
lines of constant dry bulb instead 
of lines of constant effective tem- 
perature. Now we recognize an- 
other factor modifying the effect 
of dry bulb temperatures. With 
the growing interest in panel heat- 
ing, the heating industry is becom- 
ing more conscious of the im- 
portance of radiant effect on com- 
fort. Whether or not a panel sys- 
tem is used, the chilling effect of 
body eradiation to cold walls and 
windows is receiving more atten- 
tion. If warmed surfaces are not 
interposed so as to offset the chill- 
ing effect, air temperatures must 
be raised to produce an average 
state of comfort in the room. The 
amount of this increase depends 
on the area (and temperature) of 
the surface that produces the chill- 
ing. It is suggested that 1 or 2 
deg would be sufficient for most 
cases. 

It happens that this need for cor- 
rection is additive to the relative 
humidity correction indicated by 
the comfort chart, because it can 
be assumed that lower indoor rela- 
tive humidities follow lower weath- 
er temperatures, where humidifica- 
tion is not supplied. The total cor- 
rection is obviously at least 4 deg, 
as 3 deg is indicated for relative 
humidities between 60 and 30 per 
cent. 

In general comfort control work, 
a tolerance of plus or minus 1 deg 
is allowed. This adds further to the 
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wandering of the control into the 
range of discomfort. For example, 
if the correct “line” of comfort re- 
quires 4 deg higher dry bulb tem- 
perature in zefo weather, than at 
60 F, perfect (unvarying) dry 
bulb control adjusted in moderate 
weather will be 4 deg too low in 
zero weather, but the 1 deg toler- 
ance carries the control point an- 
other degree from the correct 
place. 

With moduiating control there 
is still another factor related to, 
and taking the place of, the toler- 
ance just mentioned. A modulat- 
ing thermostat is designed with 
a set (or adjustable) differential 
between the points of all-heat-off 
and full-heat-on. Within this dif- 
ferential as the temperature falls, 
more heat is turned on. Converse- 
ly, the temperature must fall to 
turn on more heat. Thus, in cold 
weather when most heat is needed 
the control point is lower than in 
warm weather when little heat is 
supplied. The greater the differen- 
tial, the more “gradual” the action 
of the thermostat, but the greater 
this factor becomes. 


The characteristic just described 
does not add to the discomfort 
mentioned in the paragraph on tol- 
erance, but it indicates the need of 
correction for the tolerance, be- 
cause with modulating control the 
variation from the control “line” 
is upward in warm weather and 
downward in cold. 

During the cooling cycle, these 
factors tend to disappear. Al- 
though the higher effective tem- 
perature lines form a greater an- 
gle with the dry bulb lines, the 
relative humidity variations in 
most installations are relatively 
small. Furthermore, as Mr. Leo- 
pold indicated, it is probable that 
the winter comfort zone should 
more nearly coincide with the sum- 
mer zone. The characteristic dif- 
ferential of the modulating ther- 
mostat gives a higher temperature 
in hotter weather which is in the 
right direction if a constant point 
is not to be maintained. The radia- 
tion factor becomes negligible. 

During the heating cycle, how- 
ever, the several factors seem to 
prove the need for thermostats 
that control at higher tempera- 
tures in colder weather. From the 
manufacturer’s standpoint, this 
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should be about 4 deg, plus (for 
modulating thermostats) the diff- 
erential of the instrument. This 
may seem an unnecessarily large 
correction, but I think almost any- 
one who receives complaints about 
the operation of thermostats in 
winter, will agree that most of 
them in cold weather are about un- 
derheating. Perhaps the customer 
is right and the design is wrong. 

The discussion in the October is- 
sue pertained to “changing tem- 
perature during the day.” Al- 
though my points seem to apply 
more to seasonal changes, they 
would cover daily variations at 
those times when there is a daily 
swing of 20 or more degrees. If 
I have gone too far astray from 
the subject, may I ask you to con- 
sider this a new one, with a pros- 
pect for further discussion?— 
F. C. McINTOSH, Johnson Service 
Co. 


AIR CONDITIONING RESULTS 
DEPEND ON GOOD DESIGN 
THE EpITOR— 

During the past six or seven 
years the possibilities of air condi- 
tioning have been fully exploited 
by magazine and radio advertising. 
The public has been made very 
much aware of the advantages of 
air conditioned stores, offices, 
homes, hotels, and industrial plants. 
Not only have they been informed 
as to the advantages, but also they 
have been led to expect miracles 
therefrom. 

Many eager aspirants have been 
persuaded by the advertising to 
get into this bigger, better busi- 
ness. They have spent time and 
money taking shortcut courses in 
dry bulbs, wet bulbs, dew points, 
enthalpy, etc., so that they may 
reap a full measure of the pros- 
perity at hand in the coming ex- 
pansion of air conditioning. 

Unfortunately, many people have 
been, as it were, let down with a 
dull thud by the operating results 
of some of the various air condi- 
tioning installations with which 
they have had personal contact. 
Also, some people who work in air 
conditiened buildings are very 
caustic in their criticisms about 
drafts and both heating and cooling 
results. 

Most of the complaints occur in 
the in-between seasons of spring 
and fall, and more complaints are 





registered about heating tha . 
ing. Some folks even say they 
would rather go back to the older 
office buildings with the steam ra. 
diators under the windows. \jt} 
some people it is hard to discow 

the advantages of a radiator y 

can turn on and off and a windoy 
you can open and close as yoy 
please. 

Recently the president of a local 
industrial concern who wanted ap 
all year air conditioning system 
for a new office building brought 
back a lot of adverse comments 
from some of the office buildings he 
had visited on an eastern trip. He 
wanted an installation in his ney 
building completely zoned and 
with proper temperatures and effe- 
tive air circulation in each and 
every room. He did not want t 
sacrifice any. office room space for 
individual vertical return ducts t 
insure good air circulation, nor was 
he willing to O.K. the cost of indi- 
vidual ducts and controls for al 
rooms. 

Today the problem of delivering 
the finished product—warm air for 
heating and cold air for cooling— 
is just as much of a problem as it 
was 30 years ago. Perhaps toda) 
the average duct system gets better 
engineering in its design than that 
which obtained 30 years ago, bu! 
I personally believe that the answer 
is often “No.” 

Then there were many violent 
discussions comparing so-called 
blast and split systems of heating 
and ventilating. Often an oll 
time blast job where the exat! 
quantity of heat was supposed to & 
delivered at all times to each room 
by the duct system has been rt 
modelled to put direct steam radis 
tors in each room and to suppl 
ventilating air, only, through th 
duct system. The possibilities ¢ 
opening and closing windows a 
turning on and off radiators 
peals to most school teachers Ww 
have previously contacted Dia 
heating’ and ventilating systems 
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Today it seems to me that in 
many respects we as engineers 
have failed to profit by the funda- 
menta! lessons learned 20 to 30 
vears ago in air circulation and 
distribution for heating and ven- 
tilating and even in steam distribu- 
tion. It is so easy to put “trained 
arrows” on a blueprint depicting 
complete and exact circulation of 
the supply and return air, but un- 
fortunately the trained arrows 
often slip very badly, for the air 
ireulation actually ends up on a 
“nature takes her course” basis. 

Sales engineering proclaiming 
miracles for this grille or that out- 
let would almost make you believe 
that excessive delivery velocities 
are quite all right. Air circulation 
in any given room always will be a 
matter of careful analysis for that 


rom. To hastily decide that any. 


ombination of supply or return 
will do the trick is sometimes not 
3 good. The trained arrows in 
equipment catalogs show the supply 
air sweeping down to the floor and 
fling all corners. Actually such 
results are not easy to obtain when 
the installation is completed and it 
as to be operated over the full 
ange of air temperature from hot 
in the heating season to cold in the 
ooling season. Today some of the 
njore elaborate catalogs might al- 

st convince you that excessively 
‘igh velocity can be compensated 
or by special grille or outlet 
lesign. 


Results Are Judged by Air 
Circulation and Distribution 


The final operating results of an 
ir conditioning installation are 
idged more by air circulation and 
istribution than by any other fea- 
ires, and this is particularly true 
) the in-between seasons. This 
eans that proper locations of sup- 
yand return grilles and the cor- 
‘t quantities of air for cach room 
subdivision thereof must be 
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given full consideration when the 
original plans are formulated. 

Sometimes the designing engi- 
neer will not insist on the architect 
or owner allowing sufficient build- 
ing space for equipment and duct 
systems. In the equipment room 
fans, coils, plenums, filters and 
mixing chambers with their damp- 
ers are so badly crowded that air 
quantities are penalized, and exces- 
sive static pressures are developed. 
Filters and coils channel and gen- 
erally poor controi results. Through 
the building the space allocated for 
ducts is limited by structural con- 
ditions and so ducts are crowded in 
by making them excessively wide 
for their depth as well as reduced 
in size far beyond what they should 
be. 

Where franchised 
competing direct for a given job, 
conditions are still worse in this 
respect. The dealer who crosses 
up with an owner or architect in 
insisting upon sufficient room does 
not generally get the contract. The 
one with all the shortcuts in de- 
sign and the least tonnage does, 
for he comes in with the lowest 
price. 

There is a tendency in equipment 
design that recently came to my 
attention in making a survey of a 
number of small year ‘round air 
conditioning installations. This was 
to cure operating difficulties by add- 
ing more and more automatic con- 
trols and devices. My suggestion is 
that we should try to get along with 
less, rather than more, automatic 
devices. Simplicity in design with 
the minimum of automatic controls 
should be the end point for all small 
air conditioning systems for homes 
and the small commercial installa- 
tions such as drive-in restaurants, 
cocktail bars, etc. 

In this survey some other inter- 
esting conditions were observed. 
One building had a 35 foot-candle 
indirect incandescent lighting sys- 
tem. The heating effect of the 
ceiling which had to be offset by 
the cooled air brought into the 
rooms by ceiling outlets was actu- 
ally equivalent to a panel heating 
system sufficient to take care of 50 
per cent of the winter heating load. 
To cut down sun effect, inside 
venetian blinds had been installed. 


Theoretically, I suppose the de- 
signing engineer will not be ex- 


dealers are 





pected to provide cooling capacity 
for sun effect through windows and 
room lighting simultaneously. In 
this building, however, 4 found on 
days with plenty of good hot sun- 
light, that all lights were on to 
offset the tightly closed venetian 


blinds. A blackout building would 
be better than this combination. 
On a 5 ton drive-in restaurant 
job, 1 ton of refrigeration was used 
up offsetting duct loss to a torrid 
zone roof space. A 1-in. layer of 
rock wool sandwiched between 
brown wrapping paper and loosely 
wired to the duct was the insula- 
tion provided for a 140 F exposure. 
A thin layer of loose insulating 
material had been placed between 
the ceiling joists, but there was no 
insulation on the underside of a 
1 in. board roof. Pressure on the 
architect when the building was in 
the plan stage would undoubtedly 
have secured a well insulated roof. 
In another instance, the calcula- 
tions had been set up for 75 per 
cent return air, but a poorly de- 
signed return duct system produced 
only 25 per cent return air. The 
penalty of 75 per cent outside air 
cut down the delivered cooling ef- 
fect very materially. 
Short Circuiting Between Supply 
and Return 
On another job there was not 
room enough in the furred ceiling 
spaces for both supply and return 
ducts and so the remaining space 
around the supply ducts was used 
as an exhaust plenum with com- 
bination supply and return outlets 
with the center sleeves piercing the 
supply ducts and opening into the 
plenum space. The net result was 
a heavy penalty on effective cooling 
from the additional outside air re- 
quired to make up for the deficient 
return air. The disparity between 
supply and return air velocities 
through the ceiling outlet channels 
also resulted in some short circuit- 
ing between supply and return air. 
Thirty years ago the ventilating 
installations in theaters proved the 
impossibility of getting uniform 
distribution through mushroom 
ventilators fed from entire floor 
plenum spaces. It is difficult enough 
to get effective distribution with 
duct systems connecting directly to 
individual supply and return out- 
lets or grilles.—O. W. OTT, consult- 
ing mechanical engineer. 
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HOW TO GUARD AGAINST CONTAMINATION WHEN 


HEATING PROCESS TANKS 


Some YEARS ago a very interest- 
ing-research carried on in coopera- 
tion with the National Association 
of Master Plumbers demonstrated 
that water supply piping easily can 
be corrupted by foreign material 
drawn back into the pipes from 
basins or water closets if there is 
not provided a definite air break 
between the water supply outlet 
and the surface of the liquid in the 
receptacle. Thus, to prevent coh- 
tamination, all bath tub and lava- 
tory and sink supply faucets must 
be well above the rim of the 
receptacle and all flush valves on 
water closets must have vacuum 
breakers that infallibly will pre- 
vent back siphoning of liquid if 
subatmospheric pressure ever 0oc- 
curs in the water supply system. 

There are a great many tanks 
and receptacles employed in indus- 
try, in which corrosive or abrasive 
liquids and sludges are maintained, 
and which are heated by injecting 
live steam below the surface, usual- 
ly through nozzles arranged to mix 
the steam and condensate with the 
circulating liquid in such manner 
as to minimize noise. 

The ease with which a tank of 
liquid can be heated by such injec- 
tion and the low cost of the physical 
appliances required militate strong- 
ly in its favor. Against such a 
scheme is the obvious necessity of 
replacing the condensate thus lost 
with new feedwater in the boiler. 
In many localities the feedwater is 
heavily laden with suspended mate- 
rials that remain to form scale in 
the boiler so that pretreatment is 
required. In some cases various 
chemical nostrums intended to pre- 
vent formation of scale and to per- 
mit the removal of the unevap- 
orated salts by frequent blowing 
down are employed. One finds it 
difficult to sympathize with a boiler 
compound. that is alleged mys- 
teriously to do away with scale 
without some definite schedule of 
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BY STEAM INJECTION 


blowdowns and without frequent 
chemical analysis of the boiler 
water. 

In a very large plant engaged in 
precision machine work and using 
many degreasing and chemical 
treating tanks heated by steam in- 
jection, there has appeared unusual 
difficulty in maintenance of boiler 
tubes, and various return pipes, 
many of recent installation, have 
deveioped leaks due to some inter- 
nal influence. A striking phenome- 
non in many of the leaks in these 
small steel pipes is that they occur 
through threaded ends adjacent to 
screwed fittings, always in the bot- 
toms of the pipes. The cast iron 
fittings adjacent to these leaks are 
channeled with deep, sharply de- 
fined grooves, as though cut by a 
sand blast at high velocity. Evi- 
dently the condensate flowing 
through the pipe carried a sharp 
abrasive material that became espe- 
cially effective as a cutting agent 
wherever an eddy, as at the end of 
a nipple, and wherever a change in 
direction, as at an elbow, occurred. 


Sediment Pockets Loaded 
With Debris 


The sediment pockets at ends of 
steam mains were opened and in- 
spected. All of them were well 
loaded with debris, including abra- 
sive material like fine, sharp sand 
as well as metal cuttings and pieces 
of ferrous scale. 

In one sediment pocket at the 
base of a 6 in., 125 psi process 
steam riser there were more than 
90 cu in. of this sort of material. 
In all sediment pockets located 
prior to the vacuum traps of the 
low pressure heating system, com- 
mensurate volumes of this same 
abrasive material had accumulated. 

The operating engineer at first 
stated that steam pressure never 
was allowed to fall below atmos- 
pheric pressure in the 125 psi 
process mains, since the plant runs 
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24 hr a day every day, bu eye. 
tually he admitted that, of urs 


there were rare times wher ecex. 
sary repairs and additions r. jjpgg 
shutting down the system. such 
times subatmospheric pre. sur, 
could exist throughout part: »f th, 
piping and if an operato at , 
sludge-loaded or acid-con ining 
process tank opened a stean valye 
the objectionable materia! w .\q }y 
forced by atmospheric p). ssure 
probably in considerable © lume 


into the steam piping; an! thys 
would be on the job to wreak ; 
good for the equipment at 
could reach. 


How to Avoid Difficul\, 


The deduction from this 
to bespeak consideration of son: 
less hazardous means of heating 
potentially destructive liquids tha 
that of injecting steam direct 
into them. 

Experienced designers of oi! pre- 
heaters using steam, as applied ' 
bunker C oi! burners, generally ree. 
ommend discharging the conden- 
sate to the sewer rather than re- 
turning it to the boiler, for fear o/ 
leakage of oil into the boiler or of 
water leaking into the fuel oil 

It is suggested that an elemen- m. 





tary precaution in the case abov th 
cited might be the installation of I gp 
a highly dependable automat cr 
vacuum breaker between every HM op 
steam control valve to an injection- i xy 
heated process tank and the tank th 

Another precaution might be ' or 
install a transfer heater for each BiB so 
such tank, circulating the liquid Hii ry, 
therefrom around a steam heated Hi or 
manifold, wasting the condensate MiB fy, 
rather than returning it to the MRby 















boiler, and in addition installing 
the same vacuum breaker to pre 


vent possible back siphonage. 


* * 7 * t 
IN THIS regular feature, informa 
comment on heating. piping. 
air conditioning problems is give! 
by Samuel R. Lewis, consulting 
mechanical engineer, and a mei 
ber of HPAC’s board of consulting 
and contributing editors. Ths 
month he suggests precautions 
which should be taken to prevel! 
damage to steam piping when > 
dustrial process tanks are heaté 
by the direct injection of sie 
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By R. D. Tutt 


Organizing Operation and Maintenance 
“— of Industrial Air Conditioning Systems 


Supervisor of Air Conditioning 


t of Aone WITH the great strides 
that air conditioning has been 
lel: MM making in wartime applications, 
ove Hi the operation, maintenance, and 
| of Mi service problems have also in- 
atic creased. Too often in the past, 
very iM operation of most air conditioning 
iot- Hi systems meant merely pressing 
1K. the start button of a compressor 
¢ (0 Mor fan at the beginning of a sea- 
each HM son and allowing the equipment to 
que Mi run automatically until it failed, 
ated Mor did not perform its particular 
salt Mi function. Service was usually had 
the by calling the contractor, distribu- 
lling MM tor, or manufacturer of the equip- 
pre Hjment, or possibly a regular refrig- 
eration service organization. Main- 
tenance was usually limited to the 
actual replacement of defective 
parts of the systems. These vari- 
bus Services were performed well 
nough until the industrial plants 
began to install compressors five 
010 times as large as was the 
verage in the past in conjunc- 
ion with air conditioning systems 
tandling air volumes that were 
inthought of a few years ago. 
The constaney of the control de- 
landed of these systems, and the 
ectede''ticacy of the control systems 
teat stalled to provide that con- 
acy, became such that several 













days or weeks were required to 
familiarize oneself with the entire 
system in order to intelligently 
“shoot” trouble on them. The type 
of equipment in general was dif- 
ferent from previous smaller air 
conditioning installations with 
which most service outlets and 
owners were familiar. Equipment 
manufacturers, on the other hand, 
could not be expected to provide 
operation, maintenance, and serv- 
ice, because of the 24 hr a day op- 
eration required of most installa- 
tions, and the widely scattered 
locations of such installations. 

Thus it was that the industrial 
plants using air conditioning on a 
major scale began to set up their 
own air conditioning service or- 
ganizations. In many cases where 
the installation was not large, the 
work was done by the maintenance 
departments, the plant electricians 
doing such control work as was 
necessary and the steamfitters or 
plumbers handling the refrigera- 
tion, with possibly an outside re- 
frigeration service source being 
brought in for major work. 

In a large industrial organiza- 
tion, the furnishing of heat, light, 
power, water, compressed air, air 
conditioning, and similar utilities 
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ee Allison Div., General Motors Corp. 


may come under the power section 
of the plant engineer’s depart- 
ment. Air conditioning in this case 
actually becomes a utility and is 
regarded as such from the view- 
points of operating cost, equip- 
ment, and amortization. Let us 
consider, then, the organizational 
arrangement of a typical air con- 
ditioned aircraft plant and how 
this organization functions to op- 
erate, maintain, and service the 
air conditioning equipment. For 
the purpose of giving scope to the 
example, let us assume that the 
total installed tonnage of this 
plant is composed of five 1000-ton 
centrifugal compressors, operat- 
ing on a water cooling system de- 
livering water to 50 air condition- 
ing systems situated at various 
parts of the building as zones. 


Air Conditioning Engineer 
in Overall Charge 


This company secured the serv- 
ices of an air conditioning engi- 
neer who had been connected with 
the consulting engineering field 
as well as the service departments 
of equipment manufacturers. All 
problems of operation, mainte- 
nance, service, and additional de- 
sign or revamp of present systems 
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or parts thereof pass his desk. He 
is also advised of any major ma- 
chinery moves or changes in the 
load within the building while 
such changes are still in the plan- 
ning stage, so that he may make 
any necessary corrections in his 
operations or in his system de- 
sign. This man answers directly 
to the chief of the power section, 
plant engineer’s department. The 
air conditioning engineer directs 
the activities of his organization 
through a general foreman who is 
responsible for all actual opera- 
tion, maintenance, and service on a 
24 hr day basis. 

Since this particular plant is on 
a 24 hr per day basis, it was neces- 
sary to set up shifts to control the 
entire operating cycle. This condi- 
tion made it necessary to appoint 
foremen for each of the shifts, an- 
swering to the general foremen. 
These foremen were recruited from 
men with temperature control and 
small refrigeration service experi- 
ence. This particular organization 
feels that after a four year oper- 
ating experience, men with such a 
background provide the best mate- 
rial for operation and maintenance 
due to the fact that the principles 
of refrigeration and temperature 
control are the same whether the 
installation be large or small. The 
supervisory staff then shows an or- 
ganization chart as given in Chart 
No. 1. 


Rotating Shifts for Air 
Conditioning Attendants 


In this particular plant, rotating 
shifts were used for the air condi- 
tioning attendants (a_ separate 
classification set up by the manage- 
ment for men working on an hourly 
rate on air conditioning duties). A 
four week shift was determined to 
be the most efficient to enable the 
worker to become acclimated to the 
shift: Rotating shifts likewise give 
the advantage of having experi- 
enced men on all shifts instead of 
all old employees from the stand- 
point of seniority on the day shift 
and all new employees on the night 
shift. Hence, one day a week, each 
employee has one day off. 

In addition, the air conditioning 
department in this plant was given 
the responsibility of maintaining 
and operating all fan and air han- 
dling devices in the plant, such as 
dust collectors, exhaust fans, spray 
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booth fans, plating room air wash- 
ers, etc. This naturally resulted in 
much cleaning work of a janitorial 
nature, in addition to that work to 
be done by skilled mechanics: For 
this work, on both air conditioning 
and manufacturing facilities using 
fans, janitors were hired. These 
men do not rotate, since the skill 
required is not sufficiently great to 
warrant it. However, the super- 





visory arrangement remains the 
same. The final organization chart 
now appears as in Chart No. 2. 
Unlike standard power house op- 
eration in many plants, the five air 
conditioning attendants on each 
shift as shown on Chart No. 2 ro- 
tate at their jobs, ie., one week 
two men each shift operate the sys- 
tems, making temperature control 
adjustments, taking machinery 
logs, etc. The next week, two other 
men will do this work and the pre- 
vious two will be concerned with 
mechanical work on fans, bearings, 
filters, etc. While this method of 
shifting working assignments is 
somewhat costly, it is in reality a 
broad training program’ which 
stood this firm in good stead when 
losing manpower to the armed 
forces or for other reasons. With 
all members of the organization 
familiar with the main phases of 
the jobs, absenteeism or manpower 
losses do not seriously cripple the 
performance of the organization. 
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It further proved desirabl yhey 
the work of this plant requir | the 
addition of another plant of -wice 
the installed tonnage of th. firs, 
The organization was split with 
part of the trained personne. soing 
to the new building, which w: ; cop. 
structed several miles from t! » par. 
ent plant, and part remain ng a 
the parent plant. Inasmuch 1s de. 
sign of the air conditioning { r the 
new plant came under the air condi. 
tioning engineer, and inasm ich as 
the manufacturing processes to be 
conducted in the new plant were 
similar to those of the parent plant. 
designs of systems, temperature 
control cycles, and equipment were 
held standard with those systems 
which the air conditioning me 
were accustomed to operating— 
with the result that the new plant 
started up with much more efficien- 
cy and smoothness than would have 
been the case had entirely new de. 
signs of systems and equipment 
been used. Lubrication schedules 
and methods of operation and main- 
tenance previously established in 
the parent plant were easily trans- 
ferred to the new plant. Further, 
maintenance and repair parts stock 
were naturally reduced due to 
standardization of design. The final 
organization chart now appears as 
shown in Chart No. 3. 

New men were then brought in 
to fill up the ranks of those trained 
employees in both the parent plant 
and the new plant for subsequent 
training to secure the final per- 
sonnel requirements at both plants. 
By the very nature of this work, 
the ratio of supervision to em- 
ployees is low, being, in the worst 
case, approximately 15 to 1. How- 
ever, this is more than offset by the 
widely diversified activities these 
men must perform, the area they 
must cover, and the training pro- 
gram necessary in wartime. 


Friendly Rivalry Between Plants 


Friendly rivalry is promoted be 
tween the plants on safety, oper 
ating costs and efficiency, training, 
etc. Similarity of records kept are 
such as to convey at a glance the 
number of complaints, operating 
costs per unit of measure, etc., be 
tween the two plants, and an & 
ganization is thus apparent that 
conducts its work along stan 
lines with a minimum of lost me 
tion? 
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Regular Testing of Steam Traps 
Aids Wartime Heating Efficiency 


By L. W. Mauger 
Supervising Engineer 


Brown, Wheelock, Harris, Stevens, Inc. 


Tus PROPER use and maintenance 
of steam traps may mean the dif- 
ference between efficiency and in- 
efficiency in a vapor or vacuum 
heating system. Except in orifice 
systems the trap is the only means 
by which air and water may be 
eliminated while steam is retained 
until it releases its latent heat to 
the radiating surface. A trap is 
defective if it cannot properly dis- 
tinguish between steam and the air 
and water—that is, if it passes 
steam, or holds back air or water. 

A thermostatic trap depends for 
its action upon the expansion and 
contraction of a metal or liquid. A 
crack or hole in the metal will alter 
the operation or release the liquid. 
Dirt under the needle, corrosion or 
wire drawing of the seat or needle, 
or failure of the needle to center 
on the seat may allow steam to 
pass. Improper action may result 
if a trap is calibrated for too high 
or too low a temperature, or if it 
is installed with too great or too 
little distance between the top of 
the element and the seat. 

Experience has shown the value 
of regular, systematic inspection of 
traps to ascertain their effective- 
ness and responsiveness. Checking 
the trap should be routine when- 
ever there is a complaint of an in- 
operative radiator, but often a trap 
in another radiator connected to 
the same return line may be pass- 
ing steam, the heat from which 
may expand an element in another 
radiator trap—making the trap ap- 
pear defective. A superficial check 
of radiator traps can be made by 
listening to their operation. Some 
observers have become so expert 
that they can determine by sound 
if a trap is holding water or pass- 
ing steam. A metal rod held on the 
trap body, or a stethescope, will 
assist in this determination. 

A more popular method of check- 
ing elements is by means of a test- 
ing rack in which a standard trap 
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body is connected through valves to 
a source of steam and water. The 
element to be tested is placed in the 
body and hot water is turned on to 
be certain that the trap is open and 
clear. Steam is then supplied grad- 
ually and the discharge from the 
trap is observed. Some steam will 





pass while the element is heating, 
but then the trap should close tight 
and hold until condensate begins to 
accumulate. Some vapor may then 
appear due to re-evaporation, but 
this can readily be distinguished 
from live steam because it would 


be accompanied by water and 
would not come out under pres- 
sure. Steam may now be left on 
and hot water turned on and the 
element should then reopen. If the 
element does not respond properly 
during this test, it should be dis- 
carded. 

If greater ‘accuracy is desired, a 
thermometer and pressure gage 
may be added and the temperatures 
and pressures controlled to conform 
to the actual conditions under 
which the trap is expected to op- 
erate. One engineer made a fur- 
ther refinement by drilling a hole 
of about %4 in. diameter on two 
opposite sides of a tray body and 
having a jeweller set pieces of 
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Pyrex glass in these windo By 
looking through at a light source 
the operation of the elemen! ma) 
be clearly observed. 

The condition of the trap sea: 
should be checked whenever n ele. 
ment is removed, and if there js 
any sign of wire drawing, | 
sion, or wear the seat should be re- 
placed. The new seat must be set 
at the original level so that t! 
ment will have the proper trave! 
For the same reason the element 
must be firmly screwed into the 
cover, and the cover securely tighi- 
ened. The practice of some engi- 
neers of placing a gasket under the 
cover results in waste of 
since a higher temperature is re- 
quired to close the trap. If a cag: 
type element is used, the origina! 
seat should be removed, and th 
cage gasket pressed firmly down or 
the bottom of the body. The dis. 
tance from the top of the cage t 
the trap cover is unimportant sine: 
the travel of the element is fixed 
within the cage. 

Thorough examination of ele 
ments should take place at regular 
intervals. In orifice and low differ- 
ential systems checks may be less 
frequently made than otherwise 
since the elements do not usuall 
expand and contract so frequent! 
Where higher pressures are sup 
plied with intermittent controls 
elements expand more violently ané 
should be tested more often 


Systems Using High Vacuums 


. 
© ele- 


stean 


For systems using high vacuums, 


especially when they are change 
from low to high vacuum, care mus! 
be exercised to be certain that te 


element will close against steam 
low temperature, otherwise much 0! 
the advantage of high vacuum wil 
be lost. This is partially compe 
sated for automatically in some tr? 
designs since the reduced pressul 
on the exterior of the bellows Pe" 
thits the actuating liquid to exp" 
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A test set for thermostatic radiator 
traps. (Courtesy Barnes & Jones, Inc.) 


more readily. It is safest when 
purchasing elements to specify the 
conditions under which they will be 
expected to operate, and when test- 
ing, to. simulate actual conditions 
as closely as possible. The discharge 
line from the test rack should be 
connected into the vacuum pump 
through a glass tube through which 
the trap action may be observed. 
Each building should 
adequate set of tools, including 
scket wrenches with extension 
handles, so that inaccessible covers 
and seats may be easily removed 
and replaced. Radiator enclosures 
should be so designed that trap re- 
pairs can be readily made. In one 
building having builtin metal en- 
losures, access panels were made 
by cutting a 4 in. hole using a cir- 
ular saw on an electric drill, and 
closing the hole with a cover made 
for capping unused electric ceiling 
utlets. 


have an 


Trap Maintenance Saves Steam 


Records of building steam con- 
sumption prove the desirability of 
trap maintenance in obtaining eco- 
nomical heating system operation. 
An outstanding example is a large 
apartment house equipped with an 


automatic steam control, but in 
which the steam consumption was 
gradually increasing. When the 


building was about 14 years old, a 
humber of the elements were re- 
moved, tested, and found defective. 
All of the elements were then re- 
placed, with the result that the 
‘team consumption dropped from 


400 to less than 4000 Ib per de- 
gree da 

The low points and ends of all 
mains, and the bases of risers 


Which serve six or more stories or 
Which have runout connections 








ov eY 


from the mains of over 6 ft, should 


have drip connections to remove 
accumulated condensation. Good 
practice dictates that each drip 


should be equipped with a ball float 
trap, but engineers differ as to 
whether such traps should have 
thermostatic bypasses so that air 
may be removed. If the return line 
for the drips is dry, circulation is 
improved by using the combination 
float and thermostatic trap. 
arate drip returns should be pro- 
vided for each zone so 
that steam that might reach the 
drip line in one zone will not affect 
the traps in another. Drip lines 
should be independent of radiator 
returns, and wherever practical the 


Sep- 


section or 
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drip connections should not be tied 
in to the tank, the 
hot condensate from drip traps ma) 
flash into steam at subatmospheri 
pressure, and then tend to kill the 
vacuum, 


vacuum since 


A peculiar action some 


times occurs with thermostatic ele- 
ments in drip traps, induced by the 
fact that when steam is turned off 
it continues to condense, forming a 
vacuum in the supply system which 
is higher than that in the returns 
When the system begiris to cool off, 
the thermostatic elements will open 
and air or water in the drip lines 
may be sucked into the 
slow 


supply 


circula 


causing knocking or 
tion on the next cycle. 
A good method of checking the 
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operation of ball float traps is by 
means of test cocks or valves per- 








manently installed with each trap. 
If the trap passes steam, it should 
be cleaned and the float checked for 
leaks. If it holds water, it is usual- 
ly due to its being clogged with 
sediment, or it may be too small 
for the condensation load it is 
called upon to carry. This also ap- 
plies to float traps used as return 
traps on gravity systems and to 
high pressure drip traps, the prop- 
er operation of which is vital to 
circulation and safety. 


Working over open conta 
solvents. 


Handling products damp 
vents. 


Opening containers or « 
holding solvents in such a 
that high concentrations of ¢ 
are inhaled. 


Permitting drafts to blow 
vapors in the direction of \ 


Allowing persons to work 
vents to which they are ab 
sensitive. 


Entering tanks containing 
vapors without proper res 
protection. 


It is not enough to prohil 
practices. Workers must 
educated to the dangers 
and constant supervision 
maintained to prevent a 
from taking chances. 

When workers 
subjected to 
tions of solvent vapors, they 
be protected with 
masks. Where the 


are una\ 


excessive co! 


suitabl 


vapor con 


entr 


shoul] 


e} 





Protecting Workers from the Toxic 
Effects of Organic Solvent Vapors 


trations are relatively low, canist 
type masks approved for orga: 
vapors by the U. §&. 
Mines may afford adequate protec. 


Bureau « 





NEW RADIATOR TAKES 


: ‘ nh Sa tion, but for high concentrations ye 
Au VOLATILE organic solvents, Natural ventilation may suffice ‘ & : % 
: . : ° ; ‘ . ' as in vapor filled tanks, approved Hy" 
including gasoline, benzene (ben- to provide this basic protection + aa : ; 2 

s E> air line respirators must be em- Hj‘! 
zol), naphtha, carbon tetrachloride, where the contamination of the at- ployed—SaFETY RESEARCH INS 
and trichlorethylene, give off toxic mosphere is slight, as where the re Pee bee — 
vapors. Hence, workers using any solvent is being used in small quan- eS 4 
of these solvents in cleaning, de- tities or is applied in equipment hs 


greasing, cementing, and other op- 
erations must be protected from 
the effects of inhaling excessive 
amounts of their fumes. 

Basic protection is provided by 
keeping the concentration of sol- 
vent vapors in the-general atmos- 
phere of the workroom below “the 
maximum allowable concentration 
(MAC) for continuous exposure.” 

This limit, which represents the 
maximum concentration of solvent 
vapor to which workers may be 
continuously exposed during the 8 
hr work day, has been established 
by the American Standards Asso- 
ciation for several of the commonly 
used solvents, but many states have 
standards of their own. The lim- 
its vary from 50 parts of solvent 
vapor per million parts of air for 
benzene to 1000 parts per million 
for petroleum products unmixed 


that prevents the escape of vapor. 
In other cases, it may be necessary 
to employ some form of mechanical 
ventilation, such as a local system 
which will draw off the vapors as 
they arise or strong general ven- 
tilation which will rapidly dilute 
the vapors to a safe level, as ad- 
vised by a ventilating engineer. 

Working conditions in a plant 
are probably satisfactory if the air 
is free from the pronounced odor 
of the solvent being used; but since 
odor is not an adequate criterion, 
an atmospheric survey should be 
made. This requires the services 
of a competent chemist. In some 
states, such work is done by the 
state industrial hygiene depart- 
ment on request. 

However, even where the work- 
ers as a group are effectively pro- 
tected by these measures, certain 


PLACE OF BASEBOARD 


One of the most interesti: 
developments in the heating indus- 
ostwal 


try which will be available | 
is the floor level 
system, the 
Heating Industries 


Says 


sisting of a hollow metal baseboard 
which takes the place of the cor 
ventional wood baseboard. The unt 
the expos 


is installed around 
walls of the building. 


While certain types of low level 
radiators were available before th 
war, the idea received recent im- 
petus as a result of tests conducted 
at the 


in the IBR research home 


University of Illinois, where it has 


radiant heating 
Plumbing 
Bureau, 


ar 
al 


been found that the low source ‘ 


radiant heat in the unit produces @ 
uniform feeling of comfort among 
Remark 


the occupants of a room. 








pers 





with more toxic substances. Sol- individuals may be endangered by ably small differences in temper re | 
vent users can obtain MAC tables practices like the following: ture at the floor and at the ceiling ' 
from the industrial hygiene depart- Using solvents in poorly ventilated level were observed; with outdo 
ments of their respective states, or, monies “4 oo small rooms, base- temperatures of approximately © 
in states without such depart- Applying solvents in close prox- F, a ceiling to floor temperatur 
ments, from the U. S. Public Health imity to the face, as in spotting gar- . difference of about 1.5 F was © 
Service, Washington, D. C. mens oe eas Seeks) oF le- tained 
’ , chinery. . 
Heat; 
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AN EXPERIENCE REPORT: 





a, 


Operation and Maintenance of 
Steam Piping at an Institution 


A: A STATE institution, 500,000 
ib of steam is generated daily 
at 150 psi boiler pressure. Dur- 
ing the nonheating season, about 
60 per cent of this is used for 
power generation, and the re- 
mainder used in laundry service, 
for cooking, pasteurizing milk, 
rendering lard, and for canning 
fruits and vegetables. During the 
heating season all of the exhaust, 
plus considerable quantities of live 
steam makeup, is used in an ex- 
tensive low pressure heating sys- 
tem. Other piping systems for 
steam, at 80 psi, 70 psi, and 30 psi, 
are in continuous operation the 
year around, and furnish steam for 
the uses mentioned above, and for 
various detergency operations. 

The problems arising in these 
steam piping systems, the solutions 
of these problems, and necessary 
changes from time to time after 
the systems were installed, doubt- 
less are typical of those occurring 
in many such systems everywhere. 
There is an amazing variety, re- 
vealing weaknesses in design of 
euipment (kettle, Fig. 6, where 
erosion by entrained scale was not 
alowed for), in system layout 
Figs. 1, 3a, and 4), in installa- 
tion, and in maintenance (Fig. 2). 

Operation and maintenance of 
hese piping systems are compli- 
tated by the wide variety of types, 
‘izes, and makes of equipment be- 
ng used for identical purposes. 
this condition reflects lack of plan- 
hing, lack of policy, and changing 
ersonnel among officials respon- 
‘ible for the purchase of equip- 
lent. Scarcely two pressure regu- 
alors, or two steam traps, or two 
acuum pumps are exactly the 
ame as to size, type, etc. This fail- 
te to standardize makes the keep- 
ng of repair parts for all equip- 
hent too costly. 

As a result of this lack of spare 
arts, odd and sometimes intricate- 
hanges have been made in piping 


systems after their installation. 
Some of these changes were neces- 
sary. For example, a lone vacuum 
pump in the institution hospital 
had long operated by float control 
from the water in the condensate 
well. Then a pipefitter changed it 
to vacuum control at a time when 
a serious air leak had developed. 
Located in an uninspected section 
of the basement, the pump ran con- 
tinuously until it burned itself out. 

Fortunately, the hospital is on 
ground higher than the power 
plant. While waiting for repairs 





By George Holman 
Operating Engineer 


AN AMAZING variety of 
problems is met with in the 
operation and maintenance 
of the extensive steam and 
condensate piping systems 
serving a large institution. 
This is an “experience re- 
port” by the man responsible 
for the equipment at one 
such building group, review- 
ing some of these problems 
— involving weaknesses in 
design of equipment, system 
layout, installation, and 
maintenance procedure .. . 
Original design and installa- 
tion of a heating, piping, or 
air conditioning system in a 
plant or large building is but 
half the story. Continual op- 
eration and maintenance, 
and repair, alteration, and 
extension of these services, 
is required; this calls for a 
high degree of skill and good 
engineering practice if satis- 
factory results are to be had 
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for the pump, pipefitters re-ar- 
ranged the return line to carry the 
condensate back to the power plant 
hot well by gravity. Because there 
was no loss of heat by this change, 
and because the hospital heating 
system worked just as well, this 
temporary expedient was allowed 
to become permanent. Except for 
the problem shown in Fig. 2, this 
system has operated successfully 
without the pump. There is some 
doubt that it should have been in- 
stalled at all. 

An outright and hardly excus- 
able error of installation came to 
light in a 4 in. line built to operate 
under 80 psi. This line was in- 
stalled in 1938. It is 1500 ft long, 
and carries steam to a number of 
buildings, the foundations of 
which are approximately 100 ft 
above the floor level of the power 
plant. This new 4 in. line was con- 
nected into the old 2% in. main in 
the buildings. Specifications called 
for a 2% in. reducing valve. For 
reasons best known to himself, the 
contractor installed this 2% in. 
valve through pipe reducers at a 
point in the underground duct 
very near the power plant, thus 
forming a bottleneck for the steam 
flow. At peak loads, the pressure 
could not be maintained. 

There are no superheaters on 
any of the five water tube boilers 
of the power plant. While trap- 
ping off excess water just ahead 
of the pressure reducing valves 
does permit the steam to become 
slightly superheated during expan- 
sion, this small degree of superheat 
is soon lost. Water, the heat ve- 
hicle and natural residue in any 
steam heating system, begins to 
cause trouble below the regulators 
as well as above them. In fact, 
water begins to cause trouble even 
as it leaves the boiler by appearing 
as carryover heavily laden with 
solids or solid-forming impurities, 
and/or solvent or corrosive gases. 
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In a well-maintained steam heat- 
ing system water in itself is not es- 
pecially treublesome. The sub- 
stances it carries along in solution 
or mechanical suspension make it 
so. Oxygen, free carbon dioxide, the 
carbonates, sulphates, and chlor- 
ides commonly entrained in the 
condensate account for much of 
the deterioration of the return 
lines of this system. 

Occasionally, the specific effect 
of corrosion in return piping is a 
single rifle cut into the bottom of 
the pipe and splitting it longitud- 
inally. Observation reveals that 
this is common where return lines 
are much too large for the quan- 
tity of condensate it is necessary 
for them to carry. A slight trickle 
of condensate, with entrained cor- 
rosive and possibly erosive ele- 
ments, ruins the pipe line as ef- 
fectively as would be possible with 
a cutting torch, A % in. line 
should not be used to drain a group 


of radiators yielding only a small 
amount of condensate, if a % in. 
line will suffice. 

In this extensive and complex 
heating system corrosion is by far 
the most common cause of deter- 
ioration and failure in return lines. 
Sludge deposits also present ma- 
jor problems (Fig. 2), and even 
when oily seem to aggravate cor- 
rosion. Due to low pressure and 
low rate of flow, erosion in return 
lines is negligible. : 

However, erosion had worked 
with corrosion as co-causes of fail- 
ures of globe and gate valves, pres- 
sure reducing valves, traps, vacuum 
pumps, and such pieces of equip- 
ment as the kettle shown in Fig. 6. 
Erosion is enhanced by the prod- 
ucts of corrosion, by impurity-laden 
carryover and by high percentage 
(200 ppm) of scale forming ele- 
ments in the make up feedwater. 
Probably 99 per cent of all the 
trouble at valves, regulators, and 


traps is due to erosion and 
corrosion. 

While the solid particle: whig 
cause erosion and sludge p) cipitg. 
tion are usually the product: of er. 
sion and corrosion, or deriv. { fro 
substances in solution in t! © fegg. 
water, a noteworthy proble 1 one 
arose in which these € oment; 
played no part. A battery of ney 


ternal 


radiators had been instal! d an, 
connected by a “one-way” -ystem, 
Although well vented, and \ ith qi 
other conditions of proper j:stalls. 


tion strictly adhered to, these rag. 
iators refused to heat. Apparently 
without cause, they clattered ang 
knocked incessantly. Changing 
traps did not solve the problem. ()p 
opening a trap, however, pipefitters 


discovered a quantity of sand 
Foundrymen had failed to proper) 
remove the cores from their cast. 
ings. Steam had dissolved ther 
and the sand had washed back t 


clog the one-way line. 





SEES 400,000 
STOKERS ANNUALLY 


According to an analysis made 
by Herman E. Winkler, executive 
vice-president of the U. S. Machine 
Corp., the stoker industry should 
produce between 350,000 and 400,- 
000 stokers per year subsequent to 
1950 or 1951 and should build up 
to this production rate from a pro- 
duction of around 200,000 units 
during the first year after the war. 

“We'll have more self-feed and 
more ash removal stokers in the 
future,” according to Mr. Winkler, 
but they won’t come quickly, in his 
opinion, as “there is a lot of in- 
ertia in the myriad forces that 
make up a product, starting from 
the drafting board and ending in 
the owner’s hands.” 


CHANGES NAME TO 
STEEL BOILER INSTITUTE 


The name of the Steel Heating 
Boiler Institute, Inc., has, by vote 
of the membership, been officially 
changed to Steel Boiler Institute, 
Inc. Its membership includes 
manufacturers of various types of 
steel heating and power boilers. 
For some time it has been thought 
that the use of the word “Heating” 
in the name implied restrictions on 
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the products of the manufacturers 
which do not exist, because they 
make steel boilers for both low 
pressure heating and high pres- 
sure power and process use. 


ANNOUNCES AWARDS FOR 
RESISTANCE WELDING PAPERS 


The Resistance Welder Manu- 


facturers Association, 505 Arch 
St., Philadelphia 6, Pa., has ap 
nounced a $1000 prize contest “t 
encourage the preparation of out- 
standing papers dealing with re 
sistance welding subjects.” Con- 
plete information is given in a 
leaflet available from the RWMA 


9 


The contest closes July 31. 


COAL USE RESTRICTED TO 80% OF NORMAL 


Domestic consumers affected by the 
new retail coal delivery limitations of 
the Solid Fuels Administration for 
War, for the fuel year starting April 
1, are persons who acquire solid fuels 
for use in a house, apartment house, 
prison, police or fire station, library, 
museum, bank, office or office building, 
store and retail service establishment 
of any kind (except commercial bak- 
eries or laundries), passenger termi- 
nals and depots of all kinds; ware- 
houses, garages, restaurants, taverns 
or bars, gymnasiums, auditoriums, 
theaters, club or lodge houses or 
rooms, places of amusement, dancing 
studios, zoos, stables and kennels, or 
for space heating in any other build- 
ing or plant not specifically mentioned 
in the regulation. 

The restriction (SFAW Regulation 
No. 26) applies to all retail deliveries 
in the territory east of the Missis- 
sippi and in Minnesota, North and 
South Dakota, Iowa, Louisiana and 
the city and county of St. Louis, Mo. 
It will be the responsibility of the re- 
tail dealers in that area to distribute 


consumer declarations to al! domes 
tic consumers (except those buying in 
less than quarter-ton lots) using solid 
fuels and to limit deliveries to 80 per 
cent of the consumers’ norma! annual 


requirements. No bituminous coal 
coke, anthracite, briquettes and pro: 
essed fuels may be delivered unles 
the domestic consumer files a declar- 


tion and an order with a retai! dealer 

Exempted from this regulation ar 
domestic and industrial consumer 
who receive 3000 tons or more of bit 
minous or sub-bituminous coal! in 4 
year from a retail dealer and wh 
have facilities for storing at least 
15 day supply. The supply estimate 
must be based on the consumer's ave! 
age daily consumption requiremen® 
for the period December 1944 ™ 
February 1945. Also exempt are 
armed services, Veterans’ Administt® 
tion, commercial fishing, cargo or P* 
senger vessels, hospitals and home 
for the infirm, employees of prodv 
ers living in the vicinity of a ™™ 
or colliery. 
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The Influence of Heat Capacity of Walls 
on Interior Thermal Conditions 
and Heat Economy 


C..E. A. Winslow." L. P. Herrington** and R. J. Lorenzi: New Haven Conn. 


0 pyect and Nature of Experi- 
vnts. The purpose of these 
tudies, which have been conducted 
for the past two years at the John 
B. Pierce Laboratory of Hygiene, 
vas to measure the influence of 
alls of moderate and of high heat 
apacity upon interior thermal con- 
itions and fuel consumption. 

The original experimental plant 
onsisted of a two-room house of 
brdinary frame construction, sur- 
ounded by shell spaces, on all four 
ides and above the roof and below 
e floor, in which spaces tempera- 
ures could be maintained at any 
esired point, to simulate external 
eather conditions. The structure 
as of one-story, the two rooms be- 
g separated by an interior cor- 
idor four feet wide. 

After completion of studies in 
¢ original frame rooms, the ex- 
trimental house was reconstructed 

he room with a high-capacity 
all of 16 in. of brick, the other 
ith a wall of very low heat capac- 
y. The series of studies made on 
‘Director John B. Pierce Laboratory of 
ygiene. Member of ASHVE 

**Associate Director, John B. Pierce 
boratory of Hygiene 

Staff! Member, John RB. Pierce Labora- 
ry of Hygiene. 

Present: 1 at the 5lst Annual Meeting 

te American Society of Heating and 


Fntilatine Engineers, Boston, Mass., 
nuary, 5. 


eating, 


SUMMARY—A report of tests and 
studies made to determine the in- 
fluence of walls of moderate and 
high heat capacity upon interior 
thermal conditions and fuel con- 
sumption. Two types of wall con- 
struction were used, viz. % in. of 
painted plaster on a 16-in. brick 
wall, and % in. of painted plaster 
on wood laths nailed on a 2 in. x 
4 in. stud framing the outside of 
which was covered with 1 in. 
wood sheathing and | in. painted 
cedar clapboards. 

Conclusions are drawn for oper- 
ation during periods of 20 F out- 
side temperature and during cy- 
cles of external temperatures rang- 
ing from 10 to 30 F. 


the frame ‘Structure have now been 
repeated with the brick room, and 
it is the comparison of results with 
these two wall materials which is 
presented at this time. 

The general layout of the origi- 
nal experimental installation may 
be found in a paper by Winslow, 
Greenburg, Herrington and UIl- 
man.’ 

The frame room had an interior 
length of 15 ft (East and West 

‘Design and Equipment of the Pierce 
Laboratory, by C.-E. A. Winslow. Leonard 
Greenburg, L. P. Herrington and H. G 


Ulimen. (ASHVE Transactions, Vol. 4%, 
1934, p. 67). 
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walls); a width of 12 ft (North 
and South walls); and a height of 
8 ft. The walls on their inside sur- 


2 


face were of *4-in. painted plaster 


on wood lath. The laths were nailed 
to 2 in. x4 in. stud framing, the 
studs being placed 16 in. on cen- 
ters. The exterior surface was 1 
in. of wood sheathing covered by 1 
in. of painted cedar clapboards. In 
the South wall there was one win- 
dow and in the East wall there 
were two windows. The windows 
were double-hung wood, with metal 
weather-stripping, 2 ft 6 in. x4 ft 
8 in., and had storm sash weather- 
stripped with %&-in. felt. The West 
wall (abutting on the interior cor- 
ridor) was a standard inside par- 
tition of wood lath with % in. of 
plaster on each side of 2 in. x 4 in. 
studding, with 1 in. of Celotex in- 
sulation added to the interior sur- 
face. The room had a double floor, 
an upper surface of 1 in. hardwood 
and a lower 1 in. of sub-flooring 
with a layer of heavy felt between. 
This double floor was nailed to 2 in. 
x12 in. joists, 16 in. on center, 
providing a space of 12 in. between 
the bottom of the floor and a layer 
of metal lath and plaster sepa- 
rating this under-floor space from 
the controlled shell space beneath. 
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During our experiments the floor 
was covered with a 12 ftx15 ft 
Broadloom rug with a pad under- 
neath, each about % in. thick. The 
ceiling of the room was of wood 
lath and % in. plaster on 2 in.x 4 
in. ceiling joists set on 21-in. cen- 
ters. Above the lath and plaster 
were 4-in. batts of rock wool, and 
above the rock wool was a 34-in. 
attic space, separated from the con- 
trolled shell space above by a roof 
of l-in. sheathing on 2 in. x8 in. 
rafters, 21 in. on center. 


The brick room was exactly the 
same except for the reconstruction 
of the three exterior walls and ex- 
cept for the fact that the Western 
instead of the Eastern room of the 
house was used for the study of 
brick reconstruction. Therefore, 
the wall with two windows was, in 
this case, the West wall and the 
wall of the interior corridor was 
the East wall. The brick room was 
designed so that its interior dimen- 
sions were almost exactly the same 
as those of the frame room (ac- 
tually 15 ft 1 in.x11 ft 10 in. x8 
ft). On the three exterior walls, 
34-in. painted plaster was applied 
directly to a 16-in. wall of brick. 
The inner 12 in. were of medium 
density brick, the outer 4 in. of 
medium high density brick. Since 
the interior dimensions were the 
same as those of the frame room, 
the brick structure projected out 
for a considerable distance into the 
North, South and West shell spaces, 
and the windows were set in al- 
coves when viewed from the shell 
space side. The exterior surface 


exposed to the controlled shell 
spaces was thus noticeably in- 
creased. 


Since exact knowledge of heat 
input was essential for our pur- 
poses, electrical heating was used. 
The experimental rooms were heat- 
ed by radiation from a series of 
banks of 250-w infra-red lamps 
with silver-necked reflectors, hav- 
ing filament temperatures at full 
wattage of 4000 deg. They were 
mounted in sheet metal reflectors, 
suspended from the upper part of 
the walls with the bases of the 
heater bulbs 7 ft above the floor. 
At the North and South ends of 
the room was one bank of 6 bulbs; 
on the East and West sides, three 
banks with a total of 14 bulbs for 
each side. The lamps on the North 
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and South walls, and the center 
banks on the East and West walls 
were directed toward the floor, 
while the four end banks on the 
East and West walls were directed 
toward the ceiling, so that heat ac- 
tually reached the rest of the room 
by radiation from the floor and 
ceiling. 

Heat input was regulated by 
automatic control of voltage ac- 
tuated by a thermostat whose ele- 
ment was installed in a black globe. 

During the course of an experi- 
ment, continuous temperature rec- 
ords were made on Leeds and 
Northrup Multiple Point Poten- 
tiometer Recorders (Micromax 
type) from 32 recording points, 
which represented 130 couples of 
iron-constantan placed in the va- 
rious shell spaces and in the room. 
They included, in most of the ex- 
periments here reported, 7 points 
in the air of the various shell 
spaces, 12 on the outside and inside 
wall and floor and ceiling surfaces, 
2 on inside and outside window 
surfaces, 3 air and globe tempera- 
tures within the room, 6 points on 
a gradient through the North (win- 
dowless) wall (from inside air to 
outside air), and 2 ice bottle con- 
trols. In many instances, a single 
recording point averaged the tem- 
peratures registered by 4-8 ther- 
mocouples distributed over a given 
surface. On the interior sur’ ces 
of both rooms, the couples were 
imbedded in the surface of the 
plaster, and on the outside of the 
brick structure the junctions were 
placed in grooves 1/16 in. to 1/8 in. 
deep and 6 in. long. On the outside 
clapboards of the frame structure, 
however, the thermocouples were 
placed on the surface of the clap- 
boards. 

In general, experiments were 
made with a constant temperature 
(of 20 F and 40 F) in the three 
exterior shell spaces or else with 
a varying temperature in the shell 
spaces (10 F-30 F or 30 F-50 F), 
duplicating a diurnal cycle. In most 
instances the interior room tem- 
perature was stabilized at 70 F 
and, after this temperature was 
maintained at this level for 8 
hours, the heating units were 
turned off and kept off for 8 hours 
to simulate a period of night-cool- 
ing. Where the outside tempera- 
ture was cycling, this period of 
night cooling was synchronized 
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with the coolest portion of ¢ ¢,. 
terior cycle. In one exp: :imey; 


with the brick room, the \ ndoy, 
were opened during the px iod o: 
night-cooling. At the close o; the 
cooling phase the heatiny pj. 
were turned on again and ©omfoy 


conditions restored as prom tly « 
possible. 

Experiments were also nade +, 
reproduce summer conditions }y 
varying the temperature 6 th 
three exterior shell spaces | -tweey 
65 F and 95 F and back again jp , 
regular diurnal cycle. In this case 
of course, no heat was supplied ¢, 
the room. 


Finally, for some special! studies 
on heat conductance and heat capac. 
ity, the interior of the room and 
all shell spaces except that outside 
the North wall were maintained 
90 F while the North shell! space 
itself was kept at 10 F or 30 F. Jp 
this way we obtained a major ten. 
perature differential, with heat. 
flow only through the windowless: 
North wall. 

Heat Conductance and Heat 
Capacity of Wall Materials. With 
stable conditions inside and outside 
the ‘experimental room, and with 
exact knowledge of the wattage 
input necessary to maintain sucha 
stable relationship, it was possible 
to compute conductance values for 
the types of building materials in- 
volved on a larger and more prac- 
tical scale than that provided | 
ordinary panel tests. Five satisfac- 
tory experiments were completed 
with this end in view for the frame 
and six for the brick structure. The 
interior temperature was 70) F and 
the outside temperature 40 F in 
Experiments Frame V and Brick 
I-A. The interior temperature was 
70 F and the outside temperature 
20 F in Experiments Frame \! 
and VII and Brick II. In these i- 
stances all three exterior shel 
spaces were cold. In Experiments 
Frame XIII and XIV and Brick \ 
all temperatures except that of the 
North shell space were at 90 fF 
while the North shell space was # 
10 F, 15 F, and 30 F, varying 2 
the different experiments. 1) 
set-up should, of course, be the mosi 
accurate since the North wall ba 
no window and since heat inter 
changes through other surfaces 
were relatively slight. 


For a given period of five exper 













ments with the frame structure 


* and for six different periods in 
ws three experiments with the brick 
of structure, the exact wattage re- 
he quired to maintain a differential 
its of 1 deg between inside and out- 
rt side air and between inside surface 


and outside surface was known. 
From the total amount of heat sup- 
plied to the room were subtracted 
the computed losses by leakage and 
he computed losses by conductance 
through windows, floors, ceiling 
and interior wall (and in the case 
of Experiments Frame XIII and 
to XIV and Brick V, also through the 
. two exterior walls not subjected to 
cooling). Appropriate conductance 


an values given in the HEATING, VEN- 
nf TILATING, AIR CONDITIONING GUIDE, 
ind 


corrected for actual shell space air 
velocities, were used in these com- 
putations; from the nature of the 
experiments, these losses were rela- 
tively small. The total wattage in- 
put less the losses by windows, 
foor and ceiling conductance gave 
the flow of heat through the wall 
structure under study. The results 
ee of these eleven experiments are 
= summarized in Table 1. 

ide The first and fourth columns of 
-_ figures in this table show the theo- 
7 retical conductances of the frame 
aq and brick structures as computed 
~~ from the Guide tables. The third 
and sixth columns show the con- 
- ductance values actually observed 
_ when computed on the internal sur- 
face area of wall. It will be noted 
vat that, in the case of the frame struc- 


considerable in a two-room house. 
In the second and fourth columns, 
computed conductance figures were 
based on the mean between the in- 
side surface area and the corre- 
sponding total outside surface area 
exposed to cooling (including, of 
course, the overlap at the top of 
the sides and around the windows 
in the case of the brick room). 
These figures check closely with 
theoretical values, being very 
slightly higher in the case of the 
frame and practically identical in 
the case of the brick structure. The 
general mean figures for all ex- 
periments, when computed on mean 
wall area, are as follows: 


COEFFICIENTS | 
Bru/ (HR) (sq FT) (°F) 
SURFACE-TO- 
AIR-TO-AIR SURFACE 


Frame: Theoretical. 0.22 





0.30 


Observed . 0.24 0.32 
Brick: Theoretical... 0.29 0.43 
Observed .. 0.29 0.44 


Thus, the brick wall has a sur- 
face-to-surface coefficient about 37 
per cent higher than that of the 
frame wall. 

Heat capacity was determined 
for the frame structure from the 
data of Experiment XII, in which 
the outside shell spaces were cycled 
between 65 F and 95 F for two 
complete cycles. Four periods were 
selected, during each of which heat 
was flowing in the same direction 


























ted ture, these values are 23 per cent through both interior and exterior 
-_ in excess, and in the case of the surfaces. For each of these pe- 
The brick structure, 34-37 per cent in riods the amount of heat trans- 
= excess of the theoretical value. It ferred between shell space and out- 
. is, however, from its outer surface side wall surface (per square foot) 
- that a building loses heat, and and the amount of heat transferred 
ws while the difference between inside | between room air and inside wall 
- and outside surface is relatively surface was estimated from the 
vw slight in a large structure, it is film coefficients given in THE GUIDE 
In 
hell Table 1 — Conductance Values 
ants a R Btu/ (hr) (sq ft)(°F) ES Sa ee ae 
KY Be ae : SURFACE-TO-SURFACE 
, AtrR-TO-AIR COEFFICIENTS" COEFFICIENTS 
the OBSERVED OBSERVED 
THEO- BasED ON BASED ON THEO- BASED ON BASED ON 
| F EXPERIMENT RETICAL MBEAN SurrF. INT. SURF. RETICAL MEAN SurF. INT. St ar. 
$ at Frame V 22 0.25 0.29 0.30 0.33 0.38 
ah MM 0.25 0.28 0.30 0.33 0.38 
de WE sgoces.. 0.22 0.24 0.28 0.30 0.32 0.37 
his XIII woes 0.22 0.24 0.27 0.30 0.32 0.37 
This Se ates. se. 0.22 0:22 0.25 0.30 0.29 0.33 
nos Phase tT en 0.29 0.39 0.43 0.44 0.60 
has _ OSE Doetanper 0.29 0.30 0.41 0.43 0.46 0.62 
Brick 11 , 0.62 
ter a CY PO aa 0.29 0.29 0.40 0.43 0.46 62 
Sts Sivckane 6. 0.29 0.30 0.41 0.43 0.46 0.63 
aces Brick V an 
Phase 1 ........++ 0.29 0.29 0.37 0.43 0.44 0.55 
Wilde 8 iivce tess. 0.29 0.28 0.35 0.43 0.42 Oss 
yer —— ~—-— —- —— — 





"Based on shell-space air velocity of 100 fpm and still air inside. 
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(1.75 for outside frame surface 
and 1.52 for inside plaster wall). 
The net excess heat flow into or 
out of the wall for the period was 
then divided by the net change in 
wall temperature in the same pe- 
riod (determined by the mean of 
the change in inside wall tempera- 
ture and outside wall temperature 
during the period). This procedure 
gave values ranging from 2.0 to 
5.0 with a mean of 2.6 Btu per 
(sq ft) (deg F change in tempera- 
ture). This compared with a theo- 
retical figure of 2.56 for a wall of 
generally corresponding structure. 

A similar analysis was made of 
the results in Experiments VI with 
the brick structure which yielded 
a figure of 37.6. The soundness of 
this procedure was considered 
doubtful because of the fact that 
the GUIDE coefficients are based on 
surface couples and those used by 
the authors, in the case of the brick 
structure, were both imbedded. In 
the case of the frame room, the 
error due to the interior imbedded 
couple could not be quantitatively 
great. For the brick room a more 
accurate approach was obtained 
from the data of Experiment V. 
Here there were two conditions of 
stability; first, with an exterior 
temperature of 14 F, and second, 
with an exterior temperature of 
40 F—the interior of the room be- 
ing kept at 90 F throughout. Be- 
tween these two stable phases there 
was a heating-up period of 67 
hours, which gave an admirable 
measure of heat capacity. In this 
case, however, it was first neces- 
sary to determine actual film co- 
efficients for the inside and outside 
walls under the conditions of the 
experiment. It was found that the 
outside coefficients in THE GUIDE, 
in this case, yielded quite unreason- 
able results. This is to be expected 
since THE GUIDE film coefficients 
are not only based on surface ther- 
mocouples, but also on a wind vel- 
ocity of 15 mph. In the case under 
consideration, the fact that the 
couples were imbedded in the walls 
would tend to give lower coeffi- 
cients. In Experiment V, too, the 
inside wall was warmed by radia- 
tion from the warm ceiling and 
walls, and this would tend to raise 
the interior coefficient, while the 
outside surface was radiating to 
the cold outer wall of the shell 
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Fig. 1 — Mean 
hourly  aver- 
age tempera- 
tures of ceil- 
ing, globe 
thermom- 
eter, center of 
wall and out- 
side air for 








experiments 
Frame VI and 
Brick II 








space, which would tend to lower 
the exterior coefficient. 

The actual film coefficients ob- 
tained in the experiments were 
computed for the two stable phases 
of Experiment V from conductance 
values from surface to surface 
(0.43), and from air to air (0.29), 
as in Table 1, and from the actual 
temperature differential from out- 
side surface to inside surface, and 
from outside air to inside air. The 
mean values obtained were 1.49 for 
the outside film coefficient and 1.55 
for the inside film coefficient. 
Using these new film coefficients, 
the heat transfer from the outside 
wall to the shell space for the 67 
hours of heating-up was subtracted 
from the heat transfer from room 
air to inside surface and divided 
by the temperature rise of the wall 
(mean of inside and outside sur- 
face) to give the heat capacity per 
square foot of wall. The resulting 
value was 33.4. The value of 37.6 
obtained by a cruder procedure 
from the data of Experiment VI 
was closer to the theoretical value 
of 36.8; but for the brick used 33.4 
is presumably correct. A_ heat 
capacity of 33.4 Btu per (sq ft) 
(deg F change in temperature) for 
the brick wall as compared with 
2.6 Btu for the frame wall, shows 
a heat capacity about thirteen 
times as great with only a 37 per 
cent greater conductance value. 


Comparative Performance of 
Frame and Brick Walls with a Con- 
stant External Temperature of 20 
F. A few typical experiments may 
be cited to illustrate the compara- 
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tive performance of the two struc- 
tures studied. Fig. 1 presents mean 
hourly average figures for Experi- 
ment Frame VI and Experiment 
Brick II, obtained at four of the 32 
points at which temperatures were 
recorded. The two upper curves 
represent the temperatures of the 
ceiling surface from which most of 
the heat was radiated to the room. 
The second pair of curves repre- 
sent the mean Gloke temperatures 
in the center of the room. The 
third pair represent the tempera- 
tures in the center of the actual 
wall structure itself (windowless 
North wall). The lowest curves 
represent the temperatures of the 
air in the shell space outside this 
North wall. 


It will be noted that the shell 
space temperature varied between 
22 and 23 F in the case of the brick 
structure, and between 20 and 22 
F in the case of the frame struc- 
ture. 


During the first stable phase, 
the ceiling was between 79 and 81 
F in both instances, while the mean 
Globe temperature was 75.5 F for 
the brick and 71.5 F for the frame 
room. This difference in Globe tem- 
perature was due to the fact that 
in the frame experiment the shell 
space was a little cooler and the 
ceiling temperature a little lower. 

Globe temperatures in the frame 
room represent the mean of two 
Globe thermometers at 30-in. and 
60-in. levels; in the case of the 
brick room, a single reading was 
obtained by averaging the tempera- 
tures recorded by four Globe ther- 





mometers at levels of 6 in. 2 in. 
60 in., and 90 in. above the 4; 
Special check readings showec ° ha; 
when the heating lights wer. op 
the high temperatures of the ° \-;; 
Globe raised the general ean 
about 1 deg above the mean «© thy 
30-in. and 60-in. levels. Ther: ‘ore. 
in the diagrams here pres: ted. 
the Globe values for the ick 
room, when the heat is on, an 
about 1 deg too high for ac 
comparison with the Globe ies 
for the frame room. 

Between the 10th and the |1¢) 
hours for the brick room sth. 
frame experiments began only 
on the 9th hour of the schedule o; 
which Fig. 1 is plotted), the lights 
were turned off for the period of 
night-cooling. In the next 7 | 
when the lights were off, the Glolx 
temperature dropped 23-24 dey 
both experiments. 


r 


When the heating units were 
turned on again (between the 17th 
and 18th hours for the brick room 
and one hour later in the corre- 
sponding cyclical phase for the 
frame room), the temperatures 
rose rapidly. By the 20th hour the 
Globe temperature of the brick 
room had reached a. maximum of 
over 78 F, falling later to a level 
of 75.5 F, the same as its initial 
value. The Globe in the fram 
room rose more slowly (less heat 
being applied) to 72 F at the 24th 
hour, falling later to a level « 
68.5 F, 3.5 deg lower than its initial 
value. The heat input to the frame 
room at the close of this experi- 
ment was not quite enough t 
cause it to reach the initial tem- 
perature. 


The curves for the center of the 
wall structure are of special inter- 
est. It will be noted that in the 
frame structure the center of the 
wall (mean of those surfaces ‘ 
the interior lath and of the exte- 
rior sheathing facing each othe! 
across the stud space) fell fron 
53.5 F to 38.5 F and rose again t 
52.0 F (the heat capacity not being 
fully satisfied at the end of this ex- 
periment, as pointed out above). In 


the case of the brick room, on the 
other hand, the temperature at the 
center of the brick wall fel! on) 


from 46 to 44.5 F, rising again \ 
46 F at the close. Practically the 
entire change in room temperature 
during the cooling period was ab 


Heating, Piping & Air Conditioning, April 1945—ASHVE Journal Sectio! 


Wi 
Wii 


Glo 
dur 
ing 
of | 
the 


Hes 





on 











jp 
a 





OO CENTER OF way 
a-OuTSOE ae 


Fig. 2— Mean 
hourly aver- 
age tempera- 
tures of ceil- 
ing, globe 
thermom- 
eter, center of 
wall and out- 
side air with 
external tem- 
perature pass- 
ing through 
regular diur- 
nal cycle 








sorbed by the interior half of the 
brick structure. 

Experiment Brick II, as dis- 
cussed previously, was exactly du- 
plicated in Experiment Brick VII, 
except that during the night cool- 
ing phase the top sash of one of 
the windows on the West wall was 
lowered 8 in. and the bottom of the 
South window was raised 8 in. 
Both experiments were very suc- 
cessfully controlled, the Globe tem- 
peratures being 75.5 F for the 
cosed-window room, both in the 
initial and final phases, and for the 
open-window room, 72.5 F during 
the initial and 72.0 F during the 
final phase. Both experiments were 
sufficiently prolonged to insure final 
stability of room conditions, in- 
duding an &8-hour preliminary 
stable phase, 8 hours of cooling, 5 
hours of heating-up, and 12 hours 
for reaching stability. 

The effect of the more rapid 
cooling due to the open windows on 
Globe temperature is indicated in 
the tabulation given as follows: 





was 31.0 F, and the final minimum, 
37.0 F. The greater heat supplied 
by the regulators during the first 
three hours of heating-up raised 
the Globe temperature in the 
closed-window room 27.0 deg and 
in the open-window room 36.5 F. 
This is an interesting example of 
the flexibility of the system of 
heating employed. The minimum 
Globe temperature was 37.0 F, as 
shown. The heating units were 
turned on at a little before 8 A.M. 
The Globe temperatures (deg F) 
recorded for the subsequent 15- 
minute intervals were as follows: 


Te bon tena a Oo 2 39.5 
ee 51.0 
Nei sc aaa Ss wh es 65.5 
IIE ares ad cra nO 71.5 
ch ekten caste a 74.5 


Heating of this sort can be 
turned on and off like a light, and 
rooms allowed to cool at night can 
be made comfortable in half an 
hour. 


There was, however, one ¢%er 


Globe Temperature (Deg F) in Brick Room with Windows Closed and Windows 
Open During Night-Cooling Phase 


INITIAL AFTER FIRST. AFTER FIRST FINAL 

STABLE 3 HOURS OF 3 HOURS OF STABLE 

VALUE COOLING MINIMUM HEATING MAXIMUM VALUE 
Windows Closed ... 75.5 59.5 51.5 78.5 78.5 75.5 
Windows Open .... 72.5 41.5 37.0 73.5 73.5 72.0 


With the windows closed, the 
Globe temperature fell 16.0 deg 
during the first three hours of cool- 
ing and finally reached a minimum 
of 51.5 F; with the windows open, 
the fall for the first three hours 


important result of the open-win- 
dow experiment. With windows 
closed, the night-cooling phase re- 
duced the temperature at the cen- 
ter of the brick wall from 46.0 F 
to 44.5 F, and at the close of the 
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experiment this temperature had 
risen again to within a fraction of 
a degree of its original value. With 
the windows open, on the other 
hand, the temperature of the cen- 
ter of the brick wall fell from 46.5 
F to 42.5 F, and at the close of the 
experiment—after 22 hours of 
heating—this value was still below 
44.0 F. The high heat capacity of 
the brick wall causes it, as it were, 
to store cold during the phase of 
night-cooling. The effect of this 
accumulated heat deficit upon heat 
economies to be effected by night- 
cooling will be discussed in a later 
paragraph. 


Comparative Performance of 
Frame and Brick Walls with 
Cycling External Temperature. Fig. 
2 shows the data obtained with an 
external temperature passing 
through a regular diurnal cycle, 
the night-cooling phase being timed 
to come at the low point of the 
cycle. The chief purpose of this 
study was the determination of the 
economy effected by night cooling 
under such conditions, but a few 
words may be said in general com- 
ments on the results obtained. 

It will be noted that the external 
shell-space temperature started in 
both experiments close to 23 F. 
Over a period of 5-6 hours, this 
temperature was raised to 33.0 F 
for the brick room and 31.0 F for 
the frame room. Then, over a pe- 
riod of 13-14 hours, it was dropped 
to 15.0 F for the brick room and 
12.0 F for the frame room. It was 
then raised, over a period of 8-11 
hours, to 32.0 F for the brick room 
and 31.0 F for the frame room, 
and finally lowered again to about 
23.0 F for both rooms. 

Fig. 2 shows how the interior 
cooling phase was superimposed on 
this exterior weather curve. It 
should be noted, however, that the 
study on the frame room was con- 
ducted in an early period of the 
studies, when the heating-banks 
and regulating system were de- 
signed to produce a slow and grad- 
ual heating-up after the cooling 
phase. The difference in the heat- 
ing-up phase between the two 
structures was due to this differ- 
ence in technique and not to any 
intrinsic difference between the 
brick and frame walls. The course 
of the cooling phase is almost iden- 
tical in the constant and in the 
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‘ Temperatures (Deg F) at Various Points on Cooling Cycle Been: 





AIR TEMPERATURE MEAN GLOBE TEMPERATURES, CENTER OF ROOM 








EXTERNAL SHELL INITIAL AFTER 3 Hours 
STRUCTURE SPACE STABLE PHASE oF COOLING MINIMUM 
Dida 4, ix hai, Ged ie 20 71.5 57.5 a 
12-31 72.5 60.5 47.5 
Gees SoS. Sa ek Wa en 20 75.5 59.5 51.5 


15-33 


cycling experiment as in the tabu- 
lation above. 

The change in the temperature 
of the center of the wall structure 
may be summarized as follows: 


Temperature at Center of Walls at 
Various Points 





INTERIOR OF ROOM 
EXTERNAL FIRST SECOND 
SHELL MAxi- MINI- MAX!- 





STRUCTURE SPACE MUM MUM MUM 
Frame..... 20 53.5. 38.5 52.0 

12-31 57.0 36.0 55.5 
Brick...... 20 465 445 46.0 


15-33 49.0 45.0 46.5 


The swing between maximum 
and minimum center-wall tempera- 
tures for the frame structure was 
15 deg with constant outdoor tem- 
perature, and 21 deg when the in- 
terior cooling phase coincided with 
a low part of an exterior diurnal 
cycle. The corresponding swings 
for the center of the brick wall 
were 2.0 and 4.0 deg. 

Heat Economies Accomplished by 
Night Cooling. One primary objec- 
tive in this study was to determine 
the economy of fuel which could be 
attained by turning off heat during 
a period of night-cooling, as re- 
lated to the heat capacity of the 
wall structure. It was assumed that 
during this cooling period of eight 
hours the inside temperature could 
be allowed to drop to 50 deg with- 
out danger of local freezing of 
plumbing, and the control mech- 
anism provided for turning on 
enough heat during this phase to 
avoid dropping materially below 
that figure. 

During the actual period of cool- 
ing there should be a saving of 
one-third of the total daily heat 
input needed for a given outside 
temperature, but, obviously, addi- 
tional heat must be supplied during 
the subsequent heating-up phase to 
satisfy the heat capacity of air, 
furniture, and structure. The bal- 
ance between these two factors has 
been worked out in Tables 2 and 3. 
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75.0 59.5 51.5 
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Table 2 summarizes our compu- 
tation of the excess heat needed to 
compensate for night-cooling with 
the frame and the brick structure 
under different atmospheric condi- 
tions (20 F, 40 F, cycles between 
10 F and 30 F, and cycles between 
30 F and 50 F). Lines 3-8 of Table 
2 show the steps leading to deter- 
mination of the wattage necessary 
to maintain 1 deg differential be- 
tween inside and outside air under 
stable conditions. In Experiments 
Frame IX and Frame XI no stable 
phase was maintained, and the fig- 
ure in Line 8 for these experiments 
represents the mean of the values 
obtained in Experiments Frame I 
and Frame VI. 








. General Conditions. . 40F* 30-50F 
Experiment Number. I xX 
. Hours, Stable Phase 4-17 
. Mean Watts, Stable 
aa 1029 
. Mean Inside Air, 
Stable Pnase ...... 69.3 
6. Mean Outside Air, 
Stable Phase ...... 87.9 
7. Temp. Differential. . 31.4 
8. Watts/°F Differen- 
oS. ce ee as $32.8 32.7 
9. Hours, Heating and 


- Oo toe 


= 


Second Stable Phase — 24-41 10-19 


10. Total Watt-Hours, 
Heating & 2nd Stable 


PP aes «<< ancbee 6 ¢.e — 17190 19806 


11. Mean Inside’ Aijir, 

Heating & 2nd Stable 

POMO ca t'nocnes dao — 64.8 
12. Mean Outside Air, 

Heating & 2nd Stable 


SR on: pai -- 42.9 
13. Temp. Differential .. — 21.9 
14. Theoretical Watt- 

Hours Heating and 

2nd Stable Phase ... . 12890 14768 
15. Excess Watt-Hours 

to Satisfy Heat Ca- 

pacity (10-14) ..... 3443 4300 5038 








began with heating-up. 


Table 3—Estimate of Saving by Night-Cooling 


slightly. 


FRAME STRUCTURE 





wn 
ww 
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"The Stable Phase, in this case, was not at the beginning 


Line 10 gives the tota! 
hours actually supplied f t} 
hours of the heating-up and nd 
stable phase (Line 9). Lin 13 
give the mean temperature — fo,. 
ential existing between insi | 
outside air during this perio. yy, 
Line 14 the theoretical wat on 
which would have been requ 
stability 
phase, as determined from 
8, 9, and 13. By subtracti: 
theoretical watt-hours (Lin. 14 
from the actual watt-hours 
10), the result is the excess wat; 
hours consumed in the satis 
of heat capacity (Line 15). 

It is realized that in the case o; 
the brick structure at least, th 
figure obtained in Line 15 is some. 
what less than the true value. 
since even after two cycles had 
been completed, the temperature 
the wall structure was stil! falling 
The error due to this 
cause can hardly, however, be larg 
I-A and II th 
final stable values for brick-plaster 


maintain 


In Experiments 


Table 2—Summary of Actual Power Requirements 


10-30F 
IX I-A 
1-9 

- 1360 
71.3 


40.3 
— 31.0 


during 


Brick Srrve 


40F 30-50F 








FRAME STRUCTURE 


Brick Srrvuct 





. General Conditions .. 40F 30-50F 
24-Hour Differential 30.0 30.0 
. Total Watt-Hours, 


— Cro 


. Temp. Differential, 
Stable Phase ....... 30.0 26.5 
5. Total Watt-Hours, 


Stable Phases (16 

DOMES 0.004000600406 15744 13865 26080 
6. Excess Watt-Hours, 

Cooling Phase ...... 0 0 
7. Excess Watt-Hours, 

Heating-up Phase... 3443 4300 


8. Sum of (5), (6), and 


D oo we cwds dues cae 19187 18165 31118 


without Night-Cooling 23616 23544 39120 


10-30F 40F 30-50F 


50.0 30.0 


39240 31608 31680 


46.5 30.0 

24328 21072 18656 
480 0 
4938 6382 


3 
29746 27454 .272 


24.2 13.1 











: 


20F A 
II 

1-10 

226% 


4.1 


7 
#i.J 


32.7 43.9 13.4 
22-38 18-49 29-44 19-44 
h 
25840 49650 27033 68867 : S 
D 
62.3 71.0 74.4 
{ 
24.7 40.2 21.6 
37.5 30.8 2.8 
20902 43268 18445 958 
4938 6382 928 
of ‘the experiment 


20F 
50.0 


re ures 


52080 


He 
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vontact and center-of-brick were 

jess than 1 deg below the prelim- 

e inary figure. 

Table 2 represefts the direct re- 
sults of experiment. In Table 3 an 
estimate was made of the watt- 

d hours saving accomplished by a pe- 

d riod of night-cooling under four 
specific external air conditions with 
each structure on the basis of the 
data in Table 2. 

Line 3 of Table 3 shows the watt- 

4 hours required to maintain (under 
conditions of Line 1) an interior 

P temperature of 70 F for 24 hours 

Line 8 of Table 2 multiplied by 

. Line 2 of Table 3 and by 24). 

In Line 4 are indicated the mean 
temperature differentials main- 
tained between inside and outside 
air during the 16 hours of the 
stable phase preceding the follow- 
ing night cooling. For the experi- 
ments with constant external tem- 
perature, the figure is, of course, 
the same as that in Line 2. With 
outside cycling, the figures in Line 
4 are computed as the difference 
between 70 F and the mean exte- 
rior temperature (in a cycle be- 
tween 10 and 30 F or 40 and 50 F) 
in that part of a regular symmetri- 
cal eycle which begins four hours 
after the minimum and extends to 
four hours before the next mini- 
mum. The assumption is that the 
eight hours of night-cooling would 
cover the four hours on each side 
of the minimum point. 

In Line 5 the number of watt- 
hours needed during this interior 
stable phase is obtained by multi- 
plying Line 8 of Table 2 by Line 
4of Table 3 and by 16. 





Table 4— Summary of Temperatures Under Summer Conditions— 
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In Line 6 is given the additional 
watt-hours actually supplied during 
the cooling phase (to maintain an 
interior temperature not below 50 
F). Line 7 shows the additional 
watt-hours required for heating-up 
(as derived in Line 15 of Table 2). 
Line 8 is the sum of Lines 5, 6, 
and 7. Line 9 gives the percentage 
saving accomplished by night-cool- 
ing, as computed from Lines 3 
and 8. 

It will be noted that, contrary to 
views which are often expressed, 
the practice of permitting the 
structures studied to cool down to 
a minimum of 50 F at night effects 
substantial fuel economy. The econ- 
omy increases with the coldness of 
the external environment (20 F as 
compared with 40 F), and it is 
greater when the cooling is per- 
mitted at the trough period of a 
cycling outdoor temperature than 
when it occurs during a period of 
constant outdoor temperature (10- 
30 F and 30-50 F, compared with 
20 F and 40 F). 


The saving ranges from 18 per 
cent to 24 per cent for the frame 
structure, and from 13 per cent to 
15 per cent for the brick structure. 

During the cooling phase the 
same direct saving of the heat sup- 
plied is effected with either wall, 
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Fig. 3—Influ- 
ence of heat 
capacity on 
comfort condi- 
tions in hot 
weather 
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_Degrees Fahrenheit _ 


OvuTSIDE AtR CENTER OF WALI 





INSIDE AIR 


FRAME Brick FRAME Brick FRAME BRICK 
65.5 62.5 65.0 62.0 65.0 
13 16 20 19 21 
95.5 79.5 72.0 75.0 71.0 
25 28 29 28 28 
67.5 67.5 70.5 68.5 0.5 
37 38 45 41 45 
92.5 81.0 74.5 76.5 73 

5 73.5 70.0 


65.0 68 


and both walls become chilled—the 
frame wall even more than the brick 
wall. In the case of the brick, how- 
ever, there is a much greater heat- 
capacity to be saturated when the 
heat is turned on again, and in this 
process more of the heat saved 
must be expended during the 
warming phase. 

Two factors must be taken into 
account in considering 
practical applications of these find- 
ings. In a large structure the fac- 
tor of heat capacity (other than in 
walls) might be great, and econ- 
omy by night-cooling would be cor- 
respondingly reduced. Further- 
more, the method of heating em- 
ployed was such as to avoid the 
losses of: efficiency which accom- 
pany the use of many heating sys- 
tems on an on-and-off basis. 

The Influence of Heat Capacity 
on Comfort Conditions in Hot 
Weather. It is obvious that the 
heat capacity of wall structures has 
a marked influence on the degree 
of protection afforded against high 
daytime temperatures in summer. 
Brief reference may be made to 
this point. 


possible 


This type of observation is illus- 
trated in Fig. 3 for Experiments 
Frame XII and Brick VI. In each 
case, external temperatures in the 
three shell spaces were varied in a 
regular diurnal cycle between 65 
and 95 F—no heat, of course, be- 
ing supplied to the interior of the 
room. The shell space below the 
floor was maintained at about 55 F 
to. represent the cooler soil, and 
the temperature of the space above 
the ceiling was allowed to drift 
with the changes accompanying the 
diurnal cycle in the shell space. 

Reference to Fig. 3 and to Table 
4, which summarizes some of the 
salient points, will make the find- 
ings clear. It will be noted that 
tests were begun with all tempera- 
tures—inside and out—in the 
neighborhood of 65 F. The outside 
shell spaces were then cycled up to 
95 F and down to about 65 F in 
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two successive diurnal cycles. In 
the case of the brick room, the 
minimum attained at the close of 
the first cycle was 4.5 deg higher 
than that in the case of the frame 
house; otherwise the two experi- 
ments were closely comparable. 

The temperature at the center of 
the wall structure followed that of 
the outside air with an interval of 
2-3 hours in the case of the frame 
room, and 4-8 hours in the case of 
the brick room. The swing between 
maximum and minimum was about 
30 deg for the outside air; 12.0 
deg for the center of the frame 
wall, and 1.5 deg for the center of 
the brick wall. 


The swing in temperature of the 
inside air (which followed by 1-3 
hours the center-wall tempera- 
tures) was only 6.5 deg for the 
frame room and only 0.5 deg for 
the brick room. In the frame room 
the temperature fell at night to 
68.5 F and rose to a maximum of 
76.5; that of the brick room fell 
to 70.5 F and rose to 73.0 F. The 
second maximum was, in each in- 
stance, 1-2 deg higher than the 
first maximum, showing a slight 
heating-up of the total structure. 
Both walls give considerable pro- 
tection against external daytime 
summer heat, but the brick room, 
with its maximum of 73.0 F, is, of 
course, most favorable. It is also 
important to note that the second 
maximum peak in the frame room 
came only five hours after the ex- 
ternal peak period; while with the 
brick room the peak of inside air 
temperature came eight hours after 
the peak of external temperature— 
at a time when open windows could 
relieve the situation further. Ob- 
viously, these conclusions apply 
only to a climatic condition which 
involves a marked drop of tem- 
perature at night. Also, our re- 
sults were obtained with a con- 
tinuously cool under-floor space. 
It must also be pointed out that 
solar radiation did not enter into 
our experimental picture, and such 
radiation would, in itself, tend to 
create a greater inequality between 
day and night. 

Clearly, the brick walls gave 
some added protection against ex- 
ternal cycles of high temperature 
under the conditions of our experi- 
ment, but the surprising thing, per- 
haps, was the good performance of 
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the frame structure. Even in the 
frame room an external diurnal 
maximum of 94.5 F was held down 
to 76.5 F. 


Summary of Conclusions 


1. Determinations of heat con- 
ductance and heat capacity values 
for frame and brick walls have been 
made in full-scale rooms under a 
variety of controlled experimental 
conditions. The conductance and 
capacity result? for the brick wall 
check exactly with theoretical 
values, and for the frame wall de- 
viate by less than 10 per cent from 
these results. In order to obtain 
significant conductance results with 
a two-room, one-story isolated 
structure, it is, however, necessary 
to use the mean areas of the ex- 
posed wall structures and not their 
interior areas. 

2. Studies were made with walls 
having the following characteris- 
tics: 


HEAT COoN- 

DUCTANCE, 

SURFACE- 

TO-SURFACE 

Bru/(sQ@FT) Heat CAPACITY 

(HR) (° F) Bru/(sert) (° F) 
Frame Room 0.32 2.6 
Brick Room 0.44 33.4 


These rooms were observed with 
continuous external temperatures 
of 20 F and with external tempera- 
tures cycling between 10 and 30 F. 
When interior heat sources were 
cut off for an 8-hour period of 
night-cooling, the inside Globe tem- 
perature dropped off at the end: of 
8 hours in both structures to a 
temperature of about 50 F. If two 
windows of the room were opened, 
eight inches each, one at the top 
and one at the bottom, the mini- 
mum temperature reached was 37.0 
F. The center of the frame wall 
fell from 53.5 to 38.5 F; the center 
of the brick wall from 46.0 to 44.5 
F. Almost the entire change in 
room temperature was absorbed in 
the inner nalf of the brick wall. 
The electrical heating units (set 
up to provide reflective panel heat- 
ing from ceiling and floor) were so 
efficient that at the close of a cool- 
ing phase in the open-window 
brick room, the Globe temperature 
rose from 39.5 to 65.5 F in 30 
minutes. 


3. A series of eikht comparable 





experiments indicated the sa ing 
of heat-input accomplished ) a) 
8-hour period of night coolin 4, 
50 F after due allowance fo: the 
additional heat supplied to sz ‘sf 
heat capacity demands. The s ing 
was 13-14 per cent of the he: ting 
load needed to maintain 70 
24 hours in the case of the rick 
structure, and 19-24 per cent i) th, 
case of the frame structure. T}, 
saving becomes greater with owe, 
external temperatures and is ¢ reat. 
er when heat is turned off in th 
cold phase of a diurnal cycle tha; 
in the case of constant outside tem. 
perature. The decrease of econom 
with a structure of high hea: 
capacity is noteworthy. 


—~, 


4. Under summer conditions 0: 
high outside temperature, cycling 
between 65.0 F and 95.0 F, both 
wall structures gave a high degre 
of protection. Maximum outsic& 
temperatures of 94.0 F on such a 
cycle gave maximum Globe tem- 
peratures of 76.5 F for the fram 
structure with a lag of 5 hours 
and maximum Globe temperatures 
of 73.0 F with a lag of 8 hours for 
the brick structure. 





CONVECTORS—TESTING 
AND RATING 


The National Bureau of Stand. 
ards has issued a Proposed Cod 
for Testing and Rating Convectors 
which has been sponsored by the 
Convector Manufacturers Associ- 
tion and the Institute of Boiler ané 
Radiator Manufacturers. The pro- 
posed standard is issued in mimeo- 
graphed form and_is dated Febrv- 
ary 19, 1945. 

The proposed code is in fou! 
parts as follows: Part I—Rating 
of Steam and Hot Water Convee- 
tors; Part IIl—Testing of Steam 
Convectors; Part I[I—Testing of 
Hot Water Convectors; and Par 
IV—Procedure for Obtaining Ap 
proval of Ratings. It has bee! 
issued for the purpose of receiving 
constructive suggestions so that ad- 
justments can be made to prepare 
the code for adoption. 

Copies may be obtained by wrt 
ing to I. J. Fairchild, Chief, Div- 
sion of Trade Standards, Nationé! 
Bureau of Standards, Washingto” 
D. C. 
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Committee on Research Annual Report 
1944 


Report of the Chairman—George L. Tuve 


T a EFFORTS of the Research Committee in 1944 were cen- 
tered upon the technical planning of a program that could 
be rapidly expanded at the end of the war. There was sub- 
stantial progress on actual research during the year, but 
adequate personnel were not yet available either at the 
Cleveland Laboratory or at the Cooperating Institutions. 
The research booklet, published in October, gave the Society 
membership a progress report, and also furnished a basis 
on which industry could be invited to participate in our 


enlarged program. 

Research work has been in progress during 1944 on at 
least twenty of the projects outlined in the booklet, and a 
number of new projects dre in the planning stage. Addi- 
tional cooperative research is under consideration with sev- 
eral universities. Special attention has been paid to the 
correlation and coordination of our program with similar 
research elsewhere, and support has been given to the for- 
mation of inter-society joint committees in the fields of 
Psychrometry and of Industrial Ventilation. 


During 1943, the Committee on Research, under the Chair- 
manship of C. M. Ashley, formulated an eight-point pro- 
gram for increasing the scope and magnitude of research 
operations. Three of these, the securing of a Director of 
Research, amendment of research regulations and securing 
a new research home, were accomplished in 1943, and in 
March 1944 Director Tasker moved the Laboratory to its 
new location in Cleveland. Three more of the eight objec- 
tives were substantially realized in 1944, viz., development 
of a long-range research program, enlargement of coopera- 
tive research with the colleges, and encouragement of par- 
ticipation by industry. The two remaining steps in the 
program, the expansion of Laboratory staff and the coordi- 
nation with other technical activities of the Society, were 
carried as far as circumstances would permit. The research 
staff now consists of eight full-time members including the 
Director. One of the outstanding features of the new pro- 
gram has been the great number of day-to-day contacts, 
both by visit and by correspondence, with Committee mem- 
vers, Society members, and representatives of the engineer- 
ing profession and of industry. High points in the year’s 
operations are indicated by the statistics in the appended 
table. 


During the Cleveland gas-fire disaster, our Laboratory 
found an opportunity to render unique service. The Ameri- 
can Gas Association Testing Laboratories were immedi- 
ately adjacent to the liquid-gas tanks where the fire origi- 
nated. Hence, the Testing Laboratory staff escaped only 
with great difficulty, and their losses were most serious. The 
space and facilities of a portion of our building were at once 
offered, and accepted, as a base from which their work of 
rehabilitation could be directed. 


Ar eminent contribution to the success of our entire re- 
search program has been made by Samuel R. Lewis and the 
Research Finance Committee. Not only was the total of 
industry participation increased over that of the last sev- 
eral years, but 49 firms increased their subscription over 
those of the previous year, and 17 other firms participated 
who had not before had a part in the Society’s research 
program, 

The major credit for all features of the 1944 Research 
Program is due the Society’s Director of Research, Cyril 
Tasker. The Annual Report of the Director, to the Commit- 
tee on Research, is transmitted as a part of this report. 

The response of both members and friends of the Society 
to the challenge of the enlarged research program has been 
most gratifying. Many assisted in the preparation of the 
1944 Research Booklet. Many others, recipients of the 4000 


odd copies of the booklet, have made additional suggestions 
for technical research. For this encouragement; the Chair- 
man and all members of the Committee on Research are 
most grateful. 


STATISTICS 
Meetings 
Committee on Research psnadoad 
Research Executive Committee. . 6 
Research Finance Committee. , 
Technical Advisory Committees 
Chapter Research Presentations 
Research Projects and Papers 


Projects under way at Cleveland Laboratory 8 
Projects under way at Cooperating Institutions ] 
Proposals received for new cooperative projects 


Research reports and papers received 


SUMMARY FINANCIAL REPORT 
November 1, 1943-October 31, 1944 
Ine caine 
From member dues and bank interest $21,541 
Council appropriation ode 6,598 
Industry contributions 


General (1944) vee Vas keaacadeeOOenne 
Earmarked (1944) for future studies... 983 
Carried forward from 1943 Earmarked 
Funds SuneeKbeees c's vor , 1,088 
7,191 
$3 0 
Expenses 
Payments to cooperating Institutions (7) 6,650 
Expenditures at Pittsburgh, at Cleveland Labora- 
tory, and at New York office as per detailed 
financial report (See Report of Director of 
Research ) , 36,85 
S4 ; 
INDUSTRY PARTICIPATION 
October 1,.1944 to January 15, 1945 
i Contributions of $1,000.90 or more . <7 : $ 4.500 
10 Contributions of 500.00 to $1,000.00 , 5,000 
15 Contributions of 200.00 to 500.00 5,400 
7 Contributions of 100.00 to 200.00 3,818 
21 Contributions below $100.00 790 
87 $17,508 


Earmarked, $ 6,950.00 
General 10,558.00 





INSTITUTIONS COOPERATING WITH THE 
COMMITTEE ON RESEARCH 


AGRICULTURAL AND MECHANICAL COLLEGE 
OF TEXAS 
Gravity Circulation of Water in a Vertical Pips 
Turbulence Due to Circulating Pumps 
CASE SCHOOL OF APPLIED SCIENCE 
Air Distribution in Rooms 
Heat Transfer Coefficients of Freon Refrigerants 


CORNELL UNIVERSITY 
Methods of Computing Solar Heat Loads of Walls and 
toofs 


Comparative Analysis of Psychrometric Systems 


OREGON STATE COLLEGE 
Heat Transfer Through Wetted Walls 


UNIVERSITY OF CALIFORNIA 
Air and Surface Temperatures in a Panel-Heated Room 
The Measurement of the Radiant Effect in Heated and 
Cooled Rooms 
Cooling Tower Design and Performance 


UNIVERSITY OF ILLINOIS (COLLEGE OF 
ENGINEERING) 

Heat Losses from Basement Walls and Ceilings 
Heat Losses Due to Infiltration 

UNIVERSITY OF MINNESOTA 
Air Cleaning Devices 
Comfort and Environment——Statistical Analysis 

UNIVERSITY OF PENNSYLVANIA 
The Properties of Air-Water Vapor Mixtures 
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Report of the Director of Research—Cyril Tasker 


The year 1944 has brought to those charged with the 
carrying out of the Society’s research activities problems 
not wholly independent of the times. In spite of difficulties, 
we have made progress, perhaps not as great as we would 
have wished, but we have advanced some distance on the 
road towards the complete re-organization and re-orienta- 
tion of Society research. 


Viewed in the light of Society history, the high lights of 
the year will probably be shown as (a) the removal of the 
Research Laboratory from the Bureau of Mines Building 
in Pittsburgh to its new quarters in Cleveland and (b) the 
preparation and distribution of a research booklet setting 
forth the details of the first group of projects in the So- 
ciety’s expanded research program. We believe, however, 
that time will show that in spite of staff shortages, the 
disturbance due to the removal, and the necessity for re- 
building a going organization, sound research work has 
been carried on at the Laboratory as well as at many of 
the cooperating institutions and that the work accomplished 
will stand in the record after we have forgotten the re- 
moval. 

For convenience the first part of this report will be 
divided into a number of main headings dealing with work 
under the various Technical Advisory Committees of the 
Society, commencing with a report on their organization 
and selection. 


Technical Advisory Committees 


During 1944 there were in existence 21 Technical Ad- 
visory Committees. Some have of necessity been more active 
than others, but it is worthy of mention that, at the 50th 
Annual Meeting of the Society held in New York in Jan- 
uary, 17 of these Committees met to assist in formulating 
the research program. 

Early in the year a careful survey was made of the mem- 
bership of these Committees and some changes were made 
in order to bring, into active participation in Society re- 
search, men who had shown marked interest and ability for 
such work. In general an endeavor was made to form Com- 
mittees with a’ membership of about 10, but some Commit- 
tees covered such wide interests that a larger membership 
was found desirable. 

The machinery for handling the work of these Commit- 
tees was thoroughly overhauled. The Research Laboratory 
now handles the duplication and distribution of all minutes 
of Technical Advisory Committee meetings and a duplicate 
ballot form has been printed to assist in the more speedy 
handling of papers and reports submitted to the Committees 
for comment and approval. An attempt has also been made 
to distribute from time to time to the membership of the 
Committees technical material which has come into the pos- 
session of the Laboratory and which, it was felt, might be of 
interest in the Committee’s activities. 

A new Committee was formed in the Spring to deal with 
Air Sterilization and Odor Control and we were fortunate 
to obtain the consent of Dr. W. F. Wells, University of 
Pennsylvania Medical School, to act as Chairman. 

Air Cleaning—R. S. Dill, Chairman; J. J. Burke, C. J. Glanzer, Lt. 
Col. Theodore Hatch, W. C. L. Hemeon, M. H. Kliefoth, Dr. L. R. 
Koller, H. E. Lewis, Prof. C. A. ai qKooman, J. W. May, H. C. Murphy, 
G. 6 Peaney, Prof. E. B. Phelps, Prof. B. Rowley, %G. H. Schember, 
J. B. Smith, W. O. Vedder, Maj. R. P. waen 

The Committee met at the 50th Annual Meeting in New 
York and again at the Semi-Annual Meeting in Grand 
Rapids. At the winter meeting a sub-committee was ap- 
pointed to investigate and report on methods of testing 
grease filters. The sub-committee submitted its report at 
the summer meeting, and the Technical Advisory Committee 
then recommended that this report be studied by the Com- 
mittee on Research with a view to arranging for the carry- 
ing out of additional tests preparatory to the preparation 
of a code for the testing of grease filters. 

The Committee was advised in January that the Air 
Filter Institute had appointed: an Engineering Committee 
to develop standards and codes for specific air filter applica- 
tions. A progress report was submitted to the Committee 


in June and the tentative suggested code is being subn 
to the Technical Advisory Committee at the Boston } 
ing (January 1945). One meeting of this Committee o 
Air Filter Institute was held in September, on the invit 
of the Committee on Research, at the Cleveland Labora 

The studies under Professor Rowley at the Unive 
of Minnesota have continued during 1944, though 
reduced rate due to staff shortages and the priority |e. 
mands for research for the Armed Services. 

Some work has been done on the analysis of diff, 
types of filters to obtain the pressure drop through 
filters as they become filled with dust and further wor! 
been carried out on the photometric method of rating 
testing air filters. 


Air Conditioning in Industry—W. L. Fleisher, Chairman; L. T. A ery 


Comdr. A. R. Behnke, Dr. onard Greenburg, W. E. Heibe!, E 
a ag E. F. Hyde, L. L. Lewis, O. W. Ott, Dr. R. R. Savers 
. Ziel. 


The Committee met in January at New York and rr 
mended to the Committee on Research that laws, les, 
standards and recommendations in heating and ventilating 
in industrial establishments (not including laws on toxic 
vapors) be collected and summarized at the Research Lab 
oratory for this Committee to analyze. 

Soon after the removal of the Laboratory to Cleveland. 
a letter was sent out to the various state and municipal 
authorities requesting them to furnish the Society with 
copies of all appropriate codes and regulations. The re- 
sponse was very encouraging and to date 167 different codes 
and standards have been assembled. It is not to be expected 
that all of these codes contain data pertinent to the study 
being made, but all will have to be reviewed since in many 
cases useful information is found where it is least expected 

So far forty-six codes have been reviewed; of these, forty 
contain definite regulations concerning heating, ventilating 
or air conditioning, and abstracts of these regulations have 
been made. This study will be accelerated as staff become 
available. 

Air Distribution and Air Friction—Prof. D. W. Nelson, Chairman 
C. F. Boester, S. L. Elmer, i. W. H. Hoppmann, F. § Kurth, J. N 
Livermore, R. D. Madison, of. L. G. Miller, Prof. G. B. Priester 

P. Saunders, Prof. M. C. Stuart, Ernest Szekely. 

Research work under this Committee has had to give way 
to other work in most of the institutions at which it was 
being carried out. That it is a very important subject, having 
wide Society and industrial interest, was shown by the 
many comments received at the Laboratory on the three 
projects dealing with air flow which were listed in the Re- 
search Booklet. 

A meeting of the Committee was held at Grand Rapids 
and it was recommended that, because of criticisms received 
by the Society regarding the present Guide chart for 
“Friction of Air in Pipes,” a critical review of all available 
information, published or otherwise, on this subject be re- 
viewed by a competent engineer working either at the Re- 
search Laboratory or elsewhere under the direction of the 
Committee on Research. 

The Committee also agreed on the imperative need fo: 
more data on the resistance to the flow of air encountered 
in the wide variety of duct fittings now in use throughout 
the industry. The Society has been approached by other 
organizations interested in this subject with a view to co- 
ordinating investigations in the fields covered by this Com- 
mittee. 

Work is now in progress at Case School of Applied Sci- 
ence, under a cooperative agreement with the Society, on 
air distribution from diffusing grilles, slots and perforated 
plates. 

It has not been possible to date to engage suitable staff 
to work on these problems at the Laboratory; it is hoped 
that this condition may soon be remedied for it is apparent 
that there is a great deal that could be done to obtain more 
satisfactory data for use by the membership of the Society. 

Air Sterilization and Odor Control—Dr. W. F. Wells, Chairman 
Dr. j. L. ~ ag Dr. Leonard Greenburg, F. H. Munkelt, G w. 
Noga 3 dS . Reyniers, F. W. Robinson, Dr. Mildred We!! 

. Ce inslow. 

This Committee, formed in the spring of 1944, heid an 

informal organization meeting at Grand Rapids and will 
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o¢ain at Boston. There is considerable interest in the 
of this Committee as evidenced by the papers pre- 


meet 


ork ~ 
oad at the Summer Meeting and by the many references 


in the literature to means for air sterilization and the pre- 


vention of the spread of respiratory diseases. The modern 
tendency to reduce uncontrolled infiltration to a minimum 
has produced problems in odor control and our research 
work must assist in finding satisfactory solutions of this 


problem. 


Cooling Load in Sammer Air Conditioning—W. E. Zieber, Chairman; 
0. W Armspach, Frederick Boxall, N. B. Elliott, Lt. Comdr. John 
Everetts, Jr, W. F. Friend, R. H. Heilman, John comes. Prof. C. F. 
Kayan, C. 5S. Leopold, Prof. C. O. Mackey, J. H. alker. 

The Committee met both at the 50th Annual Meeting and 
at the Semi-Annual Meeting. Two papers have been pre- 
sented to the Society under its sponsorship. They were: 

1. Periodic Heat Flow through Homogeneous Walls or Roofs, 

’ ‘py C. O. Mackey and L. T. Wright, Jr. 

Summer Air Conditioning—Summer Weather Data for Lin- 
oln, Nebraska. 
They both resulted from cooperative research carried on at 
Cornell University. 

Another paper, closely allied with this Committee’s work, 
vatitled “Summer Weather Data for New York City” is 
also being presented at the 51st Annual Meeting in Boston. 


fhe Committee, having agreed that studies involving 
mathematical analysis of heat flow through homogeneous 
walls and roofs could be considered as complete, at least 
for the time being, has turned its attention to the questions 
involved in heat transfer through non-homogeneous walls 
and roofs and the mathematical analysis involved therein. 
Preliminary calculations have indicated that the position 
of the insulation (or other material with a low heat-transfer 
coefficient) would have a material effect upon the time lag 
and maximum heat flow. At fhe same time it is desirous of 
arranging for some practical checks to be made on the cal- 
culations, or of obtaining sufficient verification of the fac- 
tors employed to have the two methods correlated. 


The Committee agreed that a wall would have to be built 
and tested in the sun in order to determine the cycle of Sol- 
Air temperature and the outside heat transfer coefficients 
with varying wind velocities over the wall. The data so 
obtained can then be used in hot-box type tests to check 
other calculated values. 

The Committee is actively interested in projects 15, 16, 
17 in the Research Booklet and in cooperation with the 
Chairman of the Research Committee is presently engaged 
in making arrangements for cooperative research work to 
be carried out at other universities as well as continuing 
the work at Cornell. 


Cooling Towers and Spray Ponds—H. B. Nottage, Chairman; C. F. 
Boester, W. W. Coons, S. C. Coey, E. H. Kendall, E. R. Ketchum, 
8. R. Lewis, J. F. Park, 8. I. Rottmayer, E. W. Simons, E. H. Taze. 

Cooperative research work at the University of California 
has proceeded under the direction of Prof. Boelter and his 
colleagues. It has not been possible to make a great deal 
of progress under war-time conditions. However, the sup- 
ject is of considerable interest, particularly in the western 
part of the country as was evidenced by several comments 
received at the Laboratory as a result of the listing of 
project 19 in the Research Booklet. It is hoped that a Tech- 
nical Advisory Committee will be appointed during 1945 to 
deal with another aspect of this same general problem, 
namely evaporative condensers and spray ponds and that 
at least one other cooperative project may be arranged in 
which studies of another aspect of the problem of cooling 
‘towers may be made. The Committee has been promised 
specific assistance to make other studies possible. At its 
January meeting the Committee recommended that future 
Society research in this problem should cover among other 
matters (a) more extensive year-’round weather data and 
(b) the question of standardization of instruments* and 
methods of testing. 

Corrosion—Leo F. Collins, Chairman; R. €. Doremus, Dr. E. W. 
Saunders ig ¢. G. Marvin, A. R. Mumford, H. M. Nobis, L. P. 

. B. N. Speller, Lt. Comdr. C. M. Sterne. 

The Committee met at the time of the 50th Annual Meet- 
ing and as a result of suggestions received during 1943 
drew up a program of work for 1944. This program in brief 





consisted of making a thorough search of the technical liter- 
ature with regard to each of the items set out below, the 
bibliography so prepared to be supplied to a number of 
members of the committee, so that they could prepare as 
complete a treatise on each subject as the available infor- 
mation permitted. 


(a) Protective coatings which may be used to minimize corro- 
sion of air conditioning equipment, including ducts handling 
moist air. 


(b) The relation between “bad” water and corrosion in coolers, 
condensers, and evaporative condensers. 

(c) The relationship between internal corrosion of refrigerating 
systems and those extraneous materials which commonly 
contaminate refrigerants. 

(d) The causes for and the prevention of corrosion in cooling 
towers, spray humidifiers (and dehumidifiers), cooling colls, 
and brine spray systems. 

(e) The cause and prevention of external corrosion in gas- and 
oil-fired heaters and connecting flues. 

(f) The internal corrosion of steam heating equipment 


The Research Laboratory engaged the services of the 
Engineering Societies Library to make this literature 
search and compile the bibliography, and it was distributed 
in July to six members of the Committee. This step marks 
a radical change in the main interest of this Technical Ad- 
visory Committee, since it had previously confined its at- 
tention mostly to the subject of corrosion in steam-heating 
equipment. 

The work which was carried on under this Committee, 
under a cooperative agreement at the Carnegie Institute 
of Technology was concluded late in 1943. A paper entitled, 
Preventing the Solution of CO, in Condensates by Venting 
of the Vapor Space of Steam-Heating Equipment, by D. S. 
McKinney, J. J. McGovern, C. W. Young, and L. F. Collins 
will be presented at the Boston Meeting in January 1945. 
Simultaneously a paper entitled, Studies of the Mechanism 
of Solution of CO, in Condensates formed in the Steam 
Heating Systems of Buildings, will be presented by the 
Chairman of the Committee. The general findings of these 
two papers are: 

(1) That venting of the vapor space of steam condensers does 

not provide a means of producing CO:-free condensates even 
when steams containing small concentrations of the gas 
are used. Notwithstanding, it is possible to produce there- 
by, from steams rich in COs, condensates containing gas 
concentrations of the same order of magnitude (2 to 4 ppm) 
as ordinarily are formed in equipment using steams of the 
lowest CO; content (Le, about 5 ppm) that are now gen- 
erated from carbonate-bearing feedwater upon a commercial 
scale. Theoretically, therefore, venting provides a means 
of minimizing but not entirely preventing corrosion. Its 
general use, however, must await the commercial avail- 
ability of suitable venting devices. 
That theory (Henry's and Dalton's Laws) accurately define 
the factors controlling the CO: content of condensates ; that 
the apparent anomalies between theory and field findings 
have resulted from an imperfect application of the laws 
It is shown that the mechanics of condensation, as em- 
ployed in common types of heating equipment, favor the 
production of condensates containing a high percentage of 
the COs entrained with the steam; and that there is a 
progressive pick-up of COs as the condensate moves down 
the return system. 

Flow of Fluids in Pipes and Fittings—F. E. Giesecke, Chairman; 
T. M. Dugan, Prof. W. S. Harris, S. i Lewis, L. P. Saunders. 

The Committee on Research approved early in 1944 a 
cooperative research project with the Agricultural and Me- 
chanical College of Texas to study (a) the effect of pipe 
size on the simultaneous flow of two currents of water of 
different temperatures in opposite direction in a vertical 
pipe, and (b) the turbulence produced in the water flowing 
in a pipe by a jet of a smaller stream projected into the 
pipe. Only preliminary studies have been possible since the 
agreement was made, but it is anticipated that a report 
will be available by the 1945 Summer Meeting. 

Fuels—R. A. Sherman, Chairman; R. M. Conner, R. S. Dill, R. B. 
Engdahl, L. N. Hunter, Dr. R. C. Johnson, Prof. §. Konzo, W. M. Myler, 
r.. W. T. Reid, Dr. H. : Rose, C. E. Shaffer, T. H. Smoot, R. K. 

hulman, Capt. T. H. Urdahl, E. C. Webb. 

The Committee met in January and studied the comments 
received from the members on a ballot of proposed projects 
that had been distributed for Committee study and voting. 
The Chairman pointed out that the returns had revealed 
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that the predominant desire was for a fundamental and 
comprehensive investigation of factors covering: 


1. The performance of chimneys. 

2. The performance of barometric dampers. 

3. The methods for measuring flue gas and surface tempera- 
tures. 


As it was found impossible to make a study of chimneys 
at the Cleveland Laboratory, at least at the moment, the 
Laboratory undertook a study of the performance of baro- 
metric dampers. Invitations were sent from the Laboratory 
to all known manufacturers to submit one or more of their 
products for study. Eight different manufacturers re- 
sponded, and some 14 different dampers were received, Pre- 
liminary tests were all made with the dampers connected 
to a horizontal duct system in which the draft was supplied 
by means of a fan. The dampers were then installed in the 
flue pipe connecting a gas-fired furnace with a chimney 
built entirely within the Laboratory Building, so that the 
effect of the barometric damper could be studied when hot 
gases were flowing through the flue pipe. A progress report 
is being made to the Committee at the Boston Meeting. 

At the recommendation of this Committee a paper, pre- 
pared by R.S. Dill, dealing with testing methods and rating 
limits for domestic heating devices, is being presented at the 
5ist Annual Meeting. 

Glass—R. A. Miller, Chairman: L. T. Avery, H. C. Dickinson, J. D. 
Edwards, J. E. Frazier, E. H. Hobbie, Dr. J. C. Hostetter, Prof. Axel 
Marin, W. C. Randall, Prof. L. E. Seeley, J. P. Staples, H. B. Vincent, 
G. B. Watkins, F. C. Weinert. 

The Committee met in January 1944 and after consider- 
able discussion requested that the Research Laboratory 
“prepare a bibliography of data on heat transmission 
through windows and through glass-block panels, abstract 
these data, tabulate the results given and present the ab- 
stracts and tabulations to the Committee together with 
comments on methods and reliability of results. The bib- 
liography collected should include all available data on film 
coefficients for single and multiple glazing and heat loss 
or gain from shaded glass areas. Data on solar radiation re- 
lating to the above topics should be included. Data on 
summer and winter requirements should be segregated.” 


Early in the summer the Laboratory secured the ser- 
vices of Prof. G. V. Parmelee, Fenn College, Cleveland, to 
work on this project, having first requested the Engineering 
Societies Library to make a literature search and prepare 
a bibliography. It is interesting to note that using this 
bibliography as a basis, Professor Parmelee was able to 
add, to the references supplied, an almost equal number. 


A very comprehensive report has been prepared and is 
being submitted to an editorial sub-committee for review 
and criticism, so that the material can be published as a 
special research bulletin of the Committee on Research. A 
summary report has also been prepared and distributed 
to the Committee membership. Suggestions have been made 
as to future research work which should be carried out to 
clarify the points on which present data appear to be in- 
adequate or lacking. The Laboratory staff gratefully 
acknowledge the wholehearted cooperation of the members 
of this Committee and of many others in the glass industry 
in the preparation of this report. 


Heat Boqyiquents of pe eine D. Close, Chairman; C. M. 


Ashley, E. Campbell, Collins, Jr., Dr. F. E. Giesecke, H. H. 
Mather, M. W. McRae, “Prof. "C. H. Pesterfield, Prof. T. F. Rockwell. 
Prof. F. B. Rowley, R. K. Thulman. 


The Committee met in January, 1944, in New York and, 
after considerable discussion on the question of exposure 
factors, went on record as being opposed in general to 
the use of exposure factors as such, adding a recommenda- 
tion that the problem be considered under the heading of 
infiltration, since wind generally has only a relatively 
minor effect on the transmission losses, excepting in the 
case of glass transmission losses or heat losses through 
thin, highly conducive materials. 

The Committee agreed that there was an urgent need for 
more accurate infiltration data on actual buildings under 
operating conditions and discussed, in some detail, meth- 
ods of measuring infiltration. At a meeting held in Grand 





Rapids in June, the Committee agreed on three p 
methods as follows: 


(1) A plenum chamber pressure difference method wsi 
equipment suggested by C. M. Ashley. 

(2) By measuring the rate of decay of concentrati: 
released into a room. 

(3) By measuring the total heat input 
calculated transmission loss. 


amd subtra 


Studies are presently under way in Pittsburgh 


residence of Prof. T. F. Rockwell and at the IBR | ine 


Home in Urbana, Illinois, in cooperation with the | niyo, 
sity of Illinois. 

This problem has great Society interest and | houg} 
staff shortages at several institutions have mac 
possible to carry studies through at the rate desi) 
problem is well to the fore in our future work. 


Funds earmarked for this study were provided 
Insulation Board Institute during 1944. 


Heat Transfer of Finned Tubes—William Goodman, Chairman: C | 
Benge, W. E. Heibel, J. W. McElgin, R. H. Norris, L. P. Saundey 

. G. Seigel, W. C. Whittlesey. 

The Committee has undertaken a study of refrivgeran:. 
side film coefficients and their effect upon the over-a 
performance of direct-expansion air coolers. A cooperatiy: 
experimental program is being carried on at Case Schoo! 
of Applied Science. A test unit has been set up whic! 
allows the refrigerant coefficients in various part of ar 
evaporator to be measured. Effects of load and of t 
content of the refrigerant are being studied, as are also th: 
effects of flash gas, of quality and of superheat. 


The Committee reviewed and accepted for presentati 
at the 1945 Annual Meeting ‘a paper by L. G. Seige! . or 
Air Cooling Coil Problems and Their Solutions. This paper 
is the result of a research program undertaken at the 
instigation of the Navy Department, Bureau of Ships, Air 
Conditioning Section, and carried on at Case School of 
Applied Science. The paper discusses the general application 
of the Humidity Method (presented by the author before 
the Society in 1938. Trans. Vol. 44, 1938, p. 523), extending 
its use for direct-expansion coils. 


Instruments—C. M. Ashley, Chairman; Prof. L. M. Boelter, E. L 
Broderick. R. S. Dill, R. B. Engdahl, Lt. Col. A. P. Gagge, Dean Joh: 
A. ff, Prof. C. M. Humphreys, Prof. R. C. Jordan, R. D. Madisor 


Prof. D. W. Nelson, W. R. Teller. 


The Technical Advisory Committee on Instruments 
at New York in January in a combined meeting with th 
Committee on Radiation and Comfort. Most of the discussior 
at this meeting centered around the measurement of radia- 
tion and comfort effects since it was felt that the develo; 
ment of a suitable instrument or instruments capable of 
measuring mean radiant temperature, or some other factor 
which can be correlated with comfort effect in radiant 
heating, was of the highest importance in future studies 
The Committee was very much interested in comments mace 
by Professor Edy Velander of Sweden who told of similar 
work being undertaken in Swedish research organizations 


In order to summarize the present position, a sub-com- 
mittee was appointed to prepare a bibliography on methods 
and instruments available for measuring radiation tem 
peratures under comfort conditions. The sub-committee 
which consisted of Messrs. Broderick, Humphreys, an 
F. W. Hutchinson, with Professor Fahnestock as chair 
man, prepared a bibliography which was later duplicate? 
and distributed to members of the Committee. It contained 
26 references, and was entitled, The Measurement of Ef 
fective Temperature and Mean Radiant Temperature 
Rooms for Human Occupancy. Copies will be made aval: 
able to any other interested parties on request. 


An informal meeting of the Committee was held at Grane 
Rapids in June, and as a result the Chairman prepared & 
comprehensive list covering instruments in practically #! 
the fields that may. be of interest to members of the Societ) 
It is the intention of this Committee to analyze th: instru- 
ment question very thoroughly, and set up a program © 
experimental work on those instruments on which it © 
felt work is needed in the immediate future. This compre 
hensive list has been distributed to all members of the Con 
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ec and will be discussed at their meeting at Boston in 


mitt 
January 1945. 


it iter, J.B. Edwards, Prot. FG. Hechler’ H. E. Lewis. 
prof. C. EB. Lund, H. E. Robinson, T. D. Stafford, Prof. G. B. Wilkes, 
p, M. Woodworth. 

The activities of this Committee were limited during 
1944 to a revision of Chapter 4 of THE GuipeE—Heat Trans- 
mission Coefficients. The test work to determine new thermal 
conductivity values for THE GUIDE, which are much in 
demand, has been held in abeyance until a later date when 
more facilities can be made available. 

_sagoislagledl Besotlons-—De. B,_ W; Rectan, Choirmens Ty. Themes 
Lt. Col. A. P. Gagge, Comdr. F. C. Houghten, Dr. A. C. Ivy. Dr. R. R. 
Sayers, Dr. Charles Sheard, Col. A. D. Tuttle, Dr. C.-E. A. Winslow. 

The Committee’s chief purpose is to present, at various 
intervals, summaries of current physiological researches 
with special relation to their bearing on engineering 
practice. 

As soon as the Armed Services are in a position to re- 
lease, for the benefit of the engineering profession, the 
results of the many physiological studies they have made 
during the past three or four years, this Committee intends 
to interpret the data for the benefit of the Society mem- 
bership. 

The active research program at the University of Illi- 
nois Medical School cannot yet be resumed due to the pri- 
ority demands of war activities. 

Bie «amy A God, Prot Willem p gi XS: 
Kratz, Dr. D. M. Little, Prof. C. O. Mackey, W. E. K. Middleton. 

The Committee met in January 1944, in New York and 
again at Grand Rapids in June. The results of the co- 
operative research work which has been under way at the 
University of Pennsylvania for some time were summarized 
late in the year in the form of a paper, by John A. Goff 
and S. Gratch, entitled, Thermodynamic Properties of 
Moist Air. This paper is being presented at the 5lst An- 
nual Meeting in Boston and the data will then be available 
for use in a proposed revision of Table 6, Chapter I of 
THE GUIDE. 

The ultimate objective of this cooperative investigation 
has been a formulation of the thermodynamic properties 
of moist air which, by reason of accuracy and thermody- 
namic consistency, can claim universal acceptance as 
standard. 

At the January meeting, the Committee considered a 
suggested program of work in hygrometry submitted by 
Messrs. Harrison and Little of the U. S. Weather Bureau 
and the Committee went on record as recognizing that, fol- 
lowing completion of current thermodynamic studies, at- 
tention should be directed to the development of suitable 
instruments for measuring moisture content ..in air, such 
instruments to have an accuracy comparable with the new 
thermodynamic data. The Committee also felt that atten- 
tion should be directed to the development of a suitable 
technique for calibrating existing and new instruments or 
apparatus for measuring moisture content. 

To this end, the Laboratory prepared, late in the year, 
a report on “The Accuracy of Psychrometric Instruments 
and Their Application,” to assist the Committee to plan a 
program of experimental work. Copies of this report may 
be obtained from the Laboratory on request. 


Inter Society Committee 


The Committee, at its meeting in June, recommended to 
the Council that invitations be sent to all organizations 
likely to be interested in the problem of the properties of 
mixtures of air and water vapor to appoint a representa- 
uve on a joint inter-society committee to consider the adop- 
tion, when available, of basic equations and tables of such 
properties, 

The Council approved this recommendation and invita- 
Hons were, therefore, sent out in the name of the Society 
vy Pres. S. H. Downs to the following organizations: 

United States American Society of Mechanical Engineers. 
American Society of Refrigerating Engineers 


American Institute of Chemical Engineers 
American Physical Society 
Institute of Aeronautical Sciences, In« 
Department of Commerce 

National Bureau of Standards 

Weather Bureau 


Canada Meteorological Div., Canadian Dept. of Transport 
National Research Council of Canada 


Great Britain Institution of Heating and Ventilating Engineers 
Physical Society of London 
National Physical Laboratory 
The inaugural meeting was held at Boston on January 
23, 1945. 
Radiation and Comfort—J. C. Fitts, Chairman; R. E. Daly, Dr. F. E 
Giesecke, L. N. Hunter, Prof. F. W. Hutchinson, John James, Prof. 


P. Kratz, C. S. Leopold, E. M. Mittendorff, L. L. Munier, Prof. D 
W. Nelson, G. W. Penney, W. R. Rhoton. 


The Committee met in January 1944, in a joint session 
with the Technical Advisory Committee on Instruments, 
the main feature of which was the discussion of methods 
of measuring radiation and comfort effects. It was gen- 
erally agreed that this problem is fundamental to all studies 
of radiant heating and cooling and that no instruments 
presently available can be considered as wholly satisfac- 
tory for use in laboratory or field studies. 

As a result of cooperative research under way at the 
University of California under the sponsorship of this 
Committee, a paper entitled, Radiation Corrections for 
Basic Constants used in the Design of all Types of Heating 
Systems, is being presented at the 5ist Annual Meeting 
by B. F. Raber and F. W. Hutchinson. 

The first part of the paper presents a rational procedure 
for determining the design inside air temperature for an 
enclosure heated by any conventional system of the con- 
vective type while the later sections are devoted to an 
examination of the inside and outside combined surface 
heat transfer coefficients for convection and for radiation. 

The comments received at the Laboratory with respect 
to the three projects, listed in the Research Booklet, which 
deal with radiant heating have emphasized the great inter- 
est being taken in this subject by many members of the 
Society and by certain sections of the industry. 


Sensations of Comfort—Thomas Chester, Chairman; G. D. Fife. E. P 
Heckel, N. A. Hollister, Lt. Col. W. b McConnell, F. C. McIntosh, 
A. B. Newton, Prof. B. F. Raber, K . Robinson, H. A. Thornburg, 
Prof. C. P. Yaglou. 

The re-study and analysis of data taken in 1937 during 
a cooperative research project between the Minneapolis- 
Honeywell Regulator Company and the Society has been 
continued at the University of Minnesota as a cooperative 
project. They report as follows: 

“Data from the 25,000 cards which were originally taken have 
been tabulated on special tabulating machine cards. The sorting 
and analyzing of these data is now in progress and the work is 
about 50 per cent complete 

“The first part of the analysis consists of a study of the effects 
of dry bulb temperature and relative humidity on the sensation 
of comfort. From data obtained in the investigations, combina- 
tions of dry-bulb temperature and relative humidity giving equal 
effective temperatures are collected and curves have been plotted 
showing sensations of comfort as ordinates and dry-bulb tempera- 
tures as abscissae. The variations in the sensation of comfort 
as recorded by the test subjects are now being analyzed to find 
the cause of these variations. Some interesting trends are ap- 
parent However, in many cases, even though there were 25.000 
cards, sufficient fundamental data are not available to draw 
definite conclusions. It has been difficult for the University to 
maintain an adequate research staff on this program, but it is 
expected that the work will be completed within the next two or 
three months. The final analyses of the test data have involved 
a considerable amount of study and numerous graphs are being 
drawn in an effort to get the true significance of the records which 
were taken,” 

From the preliminary results it seems highly likely that 
further research work will be recommended with concen- 
tration on some of the more vital factors involved. 

The Committee met in New York in January jointly 
with the Technical Advisory Committee on Physiological 
Reactions and recommended that, as soon as conditions per- 
mitted, studies be undertaken on the effect of low dew 
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points on comfort and health and on the physiological and 
psychological effects of drafts. 
is ae Comdr. John Everetts, Jes og R. E. Gree. 


. Colvin FC. ler, Ralph Fehr, A. Goff, W. 
Hainsworth, C. H. B. Hotchkiss, J. C. Patterson, G. L. Simpson. 


The yatta tha formed in 1943, met at the time of the 
50th Annual Meeting in New York and adopted the fol- 
lowing program for immediate action: 

(1) A review of THe Guipe Chapter on cooling, dehumidifica- 

tion and dehydration. 

(2) A determination of the types of industries, processes and 
applications to which sorbents may be practically and eco- 
nomically applied. 

(3) A determination of inter-action constants for other pres- 
sures than atmosphere. 

(4) Correlation of chemical and physical characteristics of 
commercially available sorbents. 

(5) Compilation of data on storage requirements of materials 
of all kinds which are affected by changes of humidity. 

Under Item (1), recommendations have been made to 
the Guide Publication Committee to revise and clarify the 
definitions of “Dehumidification” and “Dehydration” in 
accordance with present practice and usage of these terms. 
Revised definitions have been submitted for consideration 
and approval. No other changes in THE GUIDE have been 
recommended at this time pending a study and correlation 
of available data on Sorbents. 

Under Item (4), considerable data have been accumu- 
lated during the past year on the following Sorbents: 

a. Silica Gel, b. Activated Alumina, c. Dow Chemical Co. 8A 
Solution, d. Dow Chemical Co. 17A Solution, e. Lithium Chloride, 
f. Calcium Chloride, g. Glycols and Glycol derivatives. 

Correlation of these data will be made as soon as more 
complete information becomes available. 

Preliminary work has been commenced on the other three 
items listed above, but progress has been delayed primarily 
because of the manpower shortage. 


Sound Control —R. D. Madison, Chalten; Cc. M. Ashley, Dr. P. H. 
Geiger, W. W ennedy, G. C. Kerr, A. G. Sutcliffe, Capt. T. H. 


Urdahl, Dr. T. "a Walters. 

Two Committee meetings were held during 1944 and a 
full program developed. Unfortunately, it has not been 
found possible to resume during the year the studies com- 
menced in 1940 at the Rensselaer Polytechnic Institute 
under a cooperative agreement with the Society. Staff 
with training in this type of work are in great demand 
by the Armed Services and any servicing of sound measure- 
ing equipment entails long delay. 

The Committee has agreed to proceed with studies deal- 
ing with: 

(1) Apparatus measurement, ultimately leading to sound test 


codes. 
(2) Attenuation of ducts, elbows and other fittings. 
(3) Room conditions and recommended sound levels. 


The Committee has gone on record as being dissatisfied 
with the relatively broad tolerances with regard to sound 
level meters permitted under present standards, since these 
tolerances cause great difficulties in the practical use of 
such meters. 

As a preliminary to an intensive program of sound en- 
ergy studies at the Cleveland Laboratory, some tests were 
made of fans fitted with inlet and outlet ducts, measure- 
ments being made of the total sound generated and its 
effect on the room sound level. 

Difficulties with the Laboratory’s sound level equipment 
caused these tests to be postponed pending a check and 
recalibration by an outside agency. 

The cooperation of the Insulation Board Institute in 
generously providing a supply of rigid insulation for the 
construction of a test room is gratefully acknowledged 
by the Technical Advisory Committee and the Committee 
on Research. 

Weather ce Be Conthefonp—Sort T. H. 
Albright, C. entley, R. Bil er, H. S. 
Collins, Jr., Lt. Comdr. John oa Jr., J. P. Fitzsimons, Prof 
Humphreys, Capt. J. D. Kroeker, Comdr. F. ” W. Reichelderfer. 

The Committee met at New York at the time of the 
50th Annual Meeting and agreed that it was illogical 


Urdahl, Chatman: J a 
Biriatt. P. D. Close, 
M. 
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to try to determine design temperatures based sin 
extreme temperatures on record or on means of e» een 
for any particular month. = 


Since extensive data for 110 stations through 
country could be made available to the Society 
the U. S. Weather Bureau, the Committee on Resea , ,,. 
proved the recommendation of the Technical Advisor: (.,,. 
mittee that arrangements be made to have this dat: ana) 
yzed either at the Research Laboratory or elsew e if 
more suitable arrangements could be made. - 


To govern the method of analysis, the following ..., 
mendations were made: 7 


(1) The design dry-bulb temperature for winter sha!) 
as that temperature which is equalled or exceeded 
per cent of the hours during the months of Decen 
uary, February and March. The winter wet-bulb 
ture and dew-point shall be taken as those tem) 
which are equalled or exceeded for 95 per cent of 
during the same months. 


~ 
to 
~ 


The summer design dry-bulb temperature sha!) | 

as that temperature which is equalled or exceed: 
more than 2% per cent of the hours during J»: Tul 
August and September. The design wet-bulb and 
temperatures for these same months shall! be t} 
peratures which are not exceeded for more than 5 
of the time. 

(3) Wind data shall be prepared in tabulated form 


During the spring and early summer, one member of 
the Committee, J. C. Albright, personally condensed aboy: 
half of the data for one station so as to devise satisfac. 
tory speed-up techniques and methods of presenting th 
data. At a later date, the suggestion was made that the 
collected data be analyzed at the Statistical Laboratory 
of Iowa State College. Negotiations are now in progress 
with a view to setting up a cooperative research project for 
this purpose. The final method of presentation of the data 
will be decided by the Technical Advisory Committee, since 
it is most essential that the data be presented in a form 
readily usable by air conditioning engineers. 


Oregon Chapter Research Advisory Committee—-J. E. Yates, Chairman 


The cooperative project on a study of the heat fi 
through wet building walls being carried out at Orego 
State College is proceeding as rapidly as the man-powe: 
situation permits. One of the most serious difficulties dur. 
ing the tests has been the warping of the test wal! sections 
when subjected to conditions simulating heavy rain. Recent 
improvements in the test equipment have allowed some 
tests to be run on the walls and the results check published 
data for dry still air and 15 mph wind satisfactorily. 


Other Laboratory Activities 


In addition to the work conducted at the Laborator 
under the direction of the various Technical Advisory Con- 
mittees, other Laboratory activities are discussed below 


Staff 


The Laboratory was fortunate in obtaining the ten- 
porary services of Prof. Clark M. Humphreys who acted 
as Senior Engineer from May 15 to October 6, when he 
returned to other duties at Pittsburgh. His assistance 
in the difficult first months at the new Laboratory is grate 
fully acknowledged. 


At present the Laboratory staff is made up as follows 
G. V. Parmelee (on leave of absence from Fenn College. 
Cleveland), Research Fellow; R. G. Huebscher, Researei 
Assistant; Doris M. Dietz, Laboratory Assistant; William 
L. Ryan, Mechanic; Ilse M. Jahn, Office Manager and Secre- 
tary; Lelia D. Henderson and Thelma T. Branske, Stenos- 
raphers. 

During the past few months we have continuous!y bee! 
on the lookout for additional trained technical sta‘f. This 
is the most pressing problem facing the Laboratory today 
and one in which the assistance of all members of the 
Committee and friends of the Society is requested 
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CONDENSED FINANCIAL REPORT 
SEARCH FUND 


Oct. 31, 1944 

Assets = 
Cash on hand and on deposit............-0e.se005 $27,650.02 
Laboratory emnpenent, se and fixtures....... 6,359.53 
i. MED chp eeecocacnccesececseceseseccsveseces 1,325.00 
TORRES PEEIBARCH FUND .......-cccceccccces $35,334.55 
Endowment tera. wae bs 0 bee wh) oa sees due eons 588.06 
$35,922.61 

Liabilities and Funds ; 

counts payable and taxes ............2seeeeeees 1,417.86 
Soncpeeaed balance of Council appropriation ..... 3,401.95 
Deferred income—earmarked projects ...........+. 2,842.70 
Prepaid Ques for 1945 ...... cece see cececcceeees 290.06 
DOG GA a Gs eeetepcccescsecccoccesucsees 27,381.98 


TOTAL RESEARCH LIABILITIES AND FUND.. $35,334.55 
EE WUE oboe coc ec ccccccc cen scegesseerte 588.06 














Research Booklet 


The research booklet, published in October and distrib- 
uted, firstly to some 400 executives of the industry in con- 
nection with the financial appeal, and later in the month 
to the entire membership of the Society, has attracted con- 
siderable attention not only in the Society but outside of it 
also. We have had a large number of requests for booklets 
and though 4250 copies were printed, it is now out of print 
and only a few file and reference copies remain. 


It entailed a great deal of effort by the members of the 
Research Executive Committee and the Chairmen of the 
various Technical Advisory Committees as well as by the 
Laboratory staff. The assistance given by the Secretary 
of the Society, A. V. Hutchinson, merits especial mention— 
much of the attractiveness of the make-up of the booklet 
resulted from his suggestions. 


We have received, as a result of this booklet, a number 


$35,922.61 of helpful letters suggesting other research projects of 
RS OE a aaa importance to the profession and industry. We venture to 
Balance November 1, 1943 ....... ie dealin $28,749.54 believe that the booklet was of great assistance in the 
Additions financial campaign in that it set out a planned research 
fund—University of Wisconsin. $1,185.85 rogram for industry inspection and s I. 
Equipment, furniture and fixtures 6,601.27 $7,787.12 prog . y io nd tudy _ 
: The expenses incurred in the printing and distribution 
Deductions of the booklet were charged jointly against the general 
Excess of expenses over income for fiscal research funds and the special Council appropriation. 
year ended Oct. 31, 1944...........4..- 9,154.68 
EEE covedisiviccovececeseconesees 1,367.56 
—_____.._- Navy Reports 
Balance Oct. 31, 1944 per balance sheet.............. $27,381.98 : 
=—_—_— Late in the summer, the Research Laboratory was ad- 
SE a en ee vised that the Bureau of Ships was anxious to obtain 
gon tan Puscat. Yaak Mewen Ocrosen 31, 1944 several additional copies of the reports made to the Navy 
INCOME Dept. by the Society under contracts numbered 66853 and 
From A.8.H.V.E. NYs 10817. After discussion with Capt. Stacey and Comdr. 
40% of 1944 and prior years dues collected $21, 503. 60 Urdahl, it was decided that the reports should be retyped 
SY Ga iaakuus od 98.05 $28,101.65 . ’ 
ee Sen seprepriation ' * in such a way that they could be reproduced by photo- 
Contributions—Per Schedule lithography. 
General, ; Re os ch cu wan’ $ 4,908.00 They were, at the same time, carefully edited and rear- 
i. Pet eee ne he eenes cscs eee ° . " 
Glass Study——balance from prior year.... 1,088.38 6,208.13 Tanged so that composite reports could be prepared; this 
ae entailed considerable work by the Laboratory staff, but 
Interest from Bank Deposits ...............seseee00 37.63 resulted in well arranged and concise reports. The Navy 
————_ Dept. set up a new contract to cover the printing of these 
EE ocods dens edcacccccecsesecetess $34,347.41 reports. The release of the information given therein, for 
EXPENSES the benefit of the Society membership, has been agreed 
: er, upon by the Navy Dept. 
Chairman and Committee . : 
Ts ncaa acnade ssc $ 673.07 The reports will be bound in 4 books as follows: 
Chairman’s Office ............. 102.31 : 
Professional Services ......... 200.00 975.38 BOOK I Cyclic Temperature Changes in a Ship Structure Due 
coe The tl mnidificatt f Living Quart Naval Shi 
1e um Cation o ving uarters on aval Ships 
Research Laboratory Air Volume Requirements for Occupants of Space on 
Salaries—Administrative and Naval Ships 
TT Huis wien 4040 5.00000 00 $16,101.83 Cooling Requirements of Aviator Ready Rooms on Air- 
Salaries—Clerical (N. Y. and craft Carriers 
PED \cevscetesseccsac 3,901.33 The Spot Cooling of Workers in Engine and Fire 
MT RE CG bass ccccs bee scce 1,385.87 Rooms of Naval Ships 
PRE Sim sub ben eke ceeccucee 283.82 
terohene and Telegraph aan tess BOOK II Noise Measurement and the Physiological and Psy- 
Fw ne ey ee Hey chological Effects of Noise on Man 
fe A RS cihiaed BOOK III Effect of Branch Take-Off Design on Noise in Ven- 
Supplies 1,504.61 tilating Duct Systems 
Mi ecectsce.s;....... Saunt A Psychological and Physiological Study of the Ac- 
curacy, aria y, anc olume o or o UNE 
De eae seement and - 340.71 Men in Hot Spaces with Different Noise ‘Levels . 
Daa de dubaccssess 133.10 
Taxes (Cleveland rent) ....... 1,855.00 BOOK IV Physiological Response of Subjects Exposed to High 
Property Insurance ........... 288.55 Effective Temperatures and Elevated Mean Radiant 
PDMS LeCavesscedsa cece 385.00 Temperatures 
Mectrietty eitawedeceh weteees 86.50 
Ges seeee GEESE Wemercceecccecce a 
SCE ak kad cacvn o60hs < ’ . 
sn neater 516.40 Cooperative Agreements 
Building Maintenance ......... 16.48 29,278.66 
—_—— In view of the plan to enlarge the cooperative research 
Cooperative Research activities of the Society, the Laboratory was instructed to 
Oaveeny of California btibees $ 1,000.08 make a study of all past and existing cooperative contracts 
Case School of Applied Science, 2°000.00 with a view to recommending a skeleton contract that 
Treen State, sColies Diveesensets $00.08 might be generally applicable for future agreements. 
8 OBO. wc ccccsce x ; 
Cornell University ............ 500.00 The results of the study were transmitted to the sub- 
University of Pennsyivanis ++++ 600.00 6,650.00 committee, consisting of Prof. L. E. Seeley (Chairman), 
Seca) Coune Aggresristioen = =—=—~—~S* W. E. Heibel and Dr. C.-E. A. Winslow, appointed at the 
Repended of $10,000.00 Grant asenes 42.502.00 June meeting of the Committee on Research to investi- 
— ag Shieh er Oleh ee rnsae. gate the form of the cooperative contract to be drawn up 
EXCESS OF EXPENSES OVER INCOMBE....... $ 9,154.68 between the Society and institutions with which we desire 
———_ to carry out cooperative research work. This Committee 
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will report at the final meeting of the 1944 Committee on 
Research. 


Equipment 


Prior to the removal of the Laboratory from Pittsburgh, 
all office and Laboratory equipment was carefully exam- 
ined; only those items for which a definite use could be 
foreseen were removed to Cleveland and most of this equip- 
ment has since been overhauled, repaired and put back 
into service. 

New equipment has been purchased or fabricated as the 
need arose and all equipment entered on the inventory 
records. Old equipment was evaluated in the light of pres- 
ent conditions; a complete inventory was prepared and a 
depreciation reserve established. 


Design of Psychrometric Rooms 


Several of the Technical Advisory Committees have rec- 
ommended the construction of new psychrometric rooms at 
the Cleveland Laboratory to enable studies on panel heat- 
ing, comfort and environment, heat transmission and air 
distribution to be made. Space on the main floor at the 
Cleveland Laboratory would allow us to build two inter- 
connected rooms each with interior dimensions of 12 ft x 
18 ft. Ample headroom is available; steam generating 
equipment and refrigeration equipment would be located 
in the basement, fans would be located on the main floor. 

Plans have been prepared showing the projected loca- 
tion of these rooms; some detailed drawings have been 
made of suggested methods of construction. 


One proposal is to build a double walled room, with the 
outer wall heavily insulated and the inner wall arranged 
for easy dismantling to make changes to suit any required 
condition without disturbing the main structure. Arrange- 
ments would. be provided for varying the ceiling height, 
if necessary, for installing heating or cooling panels, and 
for cooling the interior walls by circulating chilled air 
through some or all the stud spaces. Adequate crawl space 
would be provided between the floor of the room and the 
Laboratory floor and arrangements made for taking visual 
observations from outside the room of the activities of 
subjects in the room. All instruments that could be read 
from outside the room would be so installed as to allow 
this. 

In connection with the design of these rooms, Professor 
Humphreys visited during the summer the following labora- 
tories having psychrometric rooms and discussed methods 
of construction and operation with the operating personnel: 


Aero Medical Research Laboratory, Wright Field, Dayton, O 

Armoured Medical Research Laboratory, Fort Knox, Ky. 

Naval Medical Research Institute, Bethesda, Md. 

U. S. Institute of Public Health, Bethesda, Md. 

Navy Air Experiment Station, U. S. Navy Yard, Philadelphia, 
Pa. 

Pierce Laboratory, New Haven, Conn. 

Climatic Research Laboratory, Lawrence, Mass. 

Harvard Fatigue Laboratory, Boston, Mass. 


Library 


At the June meeting of the Committee on Research, 
approval was given for the establishment at the Labora- 
tory of an adequate library to be named The John R. Allen 
Memorial Library. A suitable bookplate is now being pre- 
pared and a general invitation will be sent to authors of 
text books in the field of heating, ventilating and air con- 
ditioning to donate a copy of their book or books to this 
library. A general invitation will be made to all members 
of the Society to contribute books, pamphlets and reprints 
to this library. All donations will be shown on the book- 
plate and reported in the Journal. 
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CONTRIBUTORS TO RESEARCH 
1944 Program 


Financial Contributions 


Aerofin Corp. 

*Airtemp Division of 
Corp. 

Alco Valve Co., Inc. 

Allegheny County Steam Heat- 
ing Co. 

Aluminum Company of America 

American Blower Corp. 

American Rolling Mill Co., The 

*Anemostat Corporation of 
America 

A.S.H.V.E.—Ilinois Chapter 

Barber-Colman Co. 

Barnes & Jones, Inc. 

Bayley Blower Co. 

Bethlehem Steel Co. 

Brunner Manufacturing Co. 

Buffalo Forge Co. 

Burnham Boiler Corp. 

*Byers Co., A. M. 

Carrier Corp. 
*Chamberlin 
strip Co. 
Chase Brass & Copper Co. 
Chicago Pump Co. 

*Conkey, H. D., 
Control Division 

Crane Co. 

*Detroit Edison Co., The 

Dole Valve Co. 

Dravo Corp. 

Driscoll, W. H. 

Duquesne Light Co. 

Forslund Pump & Machinery 
Co. 

Frick Co., Inc. 

Fulton Sylphon Co. 

G & O Manufacturing Co. 

Hays Corp. 

Heating, Piping & Air Condi- 
tioning Contractors National 
Association 

Hoffman Specialty Co., -Inc. 

Ilg Electric Ventilating Co. 

Illinois Engineering Co. 

7 Testing Laboratories, 
ne. 

*Insulation Board Institute 

Johns-Manville 

*Johnson Service Co. 

Keeney Publishing Co. 

Kewanee Boiler Corp. 


Chrysler 


Metal Weather- 


& Co., Field 


Kinetic Chemicals, In 
*La-Del Conveyor & Mf: 
Mahon Co., R. C., The 

*May Oil Burner Corp 
McDonnell & Miller 
McQuay, Inc. 
Mellish & Murray Co 
Minneapolis-Honey we!| 
tor Co. 
*Modine Manufacturing 
Mueller Brass Co. 
*Narowetz Heating & \ 
ing Co 
Nash Engineering Co 
National Radiator Co 
National Tube Co. 
*Nesbitt, John J., In 
*Owens-Corning Fiberg 
*Perfex Corp., The 
Pipe Fabrication Insti 
Pittsburgh Corning Cor 
*Pittsburgh Plate Glass 
Portland Cement Asso: 
Powers Regulator Co 
Pyle-National Co., Th: 
Raisler Corp. 
Randall Graphite Prod 
Corp. 
*Russell, F. C., Co., The 
*Sarcotherm Controls 
Servel, Inc. 
Sisalkraft Co., The 
Spencer Thermostat © 
Sturtevant, B. F., Co 
Surface Combustion 
Taylor Instrument Cos 
Tempil Corp. 
*Thrush, H. A., & Co 
Timken Detroit Axle ©; 
*Trade Wind Motorfans 
Trane Co., The 
*U. S. Machine Corp 
Weil-McLain Co. 
Williams Oil-O-Matic Heat 
Corp. 
Wing, L. 8 Mfe. Co 
Wood Conversion Co 
*Worthingeton Pump & Mac! 
ery Corp. 
York Corp. 
Young Radiator Co 


Contributors of Equipment, etc. 


American Blower Corp. 
Detroit Edison Co., The 
Insulation Board Institute 


*Earmarked Contributions. 


Minneapolis-Honeywel! Rez 
tor Co. 

Modine Manufacturing ‘ 

Rhoton, W. R., Co., The 








1944, Journal). 


1944, Journal). 


1944, Journal). 


1. Preventing the Solution 


and L. F. Collins 


Journal). 


later). 





of COs in 
Venting of the Vapor Space of Steam Heating Equi! 
ment, by D. S. McKinney, J. J. . 
( Pittsburgh ) 


5. Thermodynamic Properties of Moist Air, by Joh: 
Goff and S. Gratch (Pennsylvania) 


6. Summer Weather Data and 
Study of Data for Lincoln, Nebraska, by C. O. Macke) 
(Ithaca) (January 1945, Journal). 


RESEARCH PAPERS—1944 


1. Some Effects of Attic Fan Operation on Comfort 
W. A. Hinton, and W. G. Wanamaker (Atlanta) (Ma) 


2. Periodic Heat Flow—Homogeneous Walls or Roofs, 
Cc Mackey and L. T. Wright (Ithaca) 


i Septer Der 


3. Radiation Corrections for Basic Constants Used in t\« 
Design of All Types of Heating Systems, by B. I 
Raber and F. W. Hutchinson (California) (Dece 


Condensates 
McGovern, C. W. Young 
(February 1%t5 


\ 
(to be published 


Sol-Air Temperat 


7. Air Cooling Coil Problems and Their Solutions, by L. | 
Seige! (Case School) (February 1945, Journal) 
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Conference on Industrial Ventilation 


A croup of about 30 Society mem- 
hers and others interested in prob- 
iems in industrial hygiene and ven- 
tilation met in the Horace H. Rackham 
Educational Memorial, Detroit, on 
March 13 to consider how best the 
AmerICAN SOCIETY OF HEATING AND 
VENTILATING ENGINEERS might assist 
in providing more adequate technical 
information on these questions for 
Society members and for industrial 
hygiene engineers generally. 

Prof. G. L. Tuve, Cleveland, Chair- 
man, Committee on Research, acted 
ys Chairman of the meeting and 
among those present were: 

L. T. Avery, Cleveland; Maj. A. D. 
prandt, Chicago; J. W. Brennan, Detroit; 
; J. Burke, Wilmington; Lt. Caplin, 
Lansing; Thomas Chester, Detroit; R. F. 
ronnell, Detroit; O. E. Fenn, Detroit; 
w. L. Fleisher, New York; Don Hanna, 
columbus; A. H. Kirkpatrick, Detroit; 
.. L. Lewis, Syracuse; Lt. Benjamin 
Linsky, Detroit; T. H. Mabley, Detroit; 
FE. Macauley, Lansing; W. H. Old, De- 
trreit; F. A. Patty, Detroit; G. W. Pen- 
Pittsburgh; Prof. C. H. Pesterfield, 
Lansing; W. C. Randall, Detroit; W. J. 
Rettenmier, Detroit; K. E. Robinson, 
Lansing; Dr. Clarence Selby, Detroit; 
Mr. Soet, Lansing; F. A. VanAtta, Chi- 
ago; Maj. R. P. Warren, Baltimore; 
G. D. Winans, Detroit; W. N. Witheridge. 
petroit: H. E. Ziel, Detroit; Clifford 
Strock, New York; A. V. Hutchinson, 
Secretary of the Society; and Cyril Tas- 
ker, Director of Research 

In opening the meeting, Professor 
Tuve stated that a number of papers 
dealing with problems in industrial 
hygiene and industrial ventilation, re- 
cently presented before the Society, 
had pointed out the need for closer 
cooperation between the Society and 
industrial hygiene engineers. It had 
been suggested that a Joint Inter-So- 
ciety Committee on Industrial Venti- 
lation Problems be called at the time 
of the 51st Annual Meeting in Bos- 
ton, January 1945, but it had been 
found impossible to complete the or- 
ganization of such a Committee at 
that time; this conference might be 
considered as a preliminary step in 
the formation of such a committee. 
The field to be covered should be that 
of industrial ventilation; ie., the 
improvement of conditions considered 
to be injurious to health. 

Letters were read from Dr. Leon- 
ard Greenburg (New York State De- 
partment of Labor) and J. R. Allan, 
Chairman, Industrial Hygiene Codes 
Committee, American Foundrymen’s 
Association. 

A number of speakers pointed out 
that in studying industrial ventila- 
ton systems installed in plants 
‘round the country, peculiar and diffi- 
tult conditions had been encountered 

ause those responsible had separ- 
ated the problem into two parts, sup- 
bly and exhaust. Elaborate exhaust 
‘ystems had been installed without 
due consideration being given to the 
necessity for supply air to balance 


ney, 


the amount exhausted. Other speak- 
ers stressed the point that industrial 
hygiene engineers have, of necessity, 
to give very careful attention to the 
removal, not only of dust, but also of 
many other contaminants such as 
toxic fumes, mists and vapors. The 
industrial hygiene engineer is pri- 
marily concerned with the control of 
toxic substances in the air; either 
confining them, or diluting them until 
they are no longer harmful. In gen- 
eral, therefore, it was said, the prob- 
lem becomes: (1) Where do these 
toxic conditions exist? (2) By what 
mechanism are they generated? (3) 
How can they be removed or diluted 
until they are no longer harmful? 

Other speakers pointed out the wide 
variety of problems encountered in 
industrial ventilation practice. It was 
possible, for instance, to effectively 
hood each piece of equipment in an 
area where heat treating or quench- 
ing was being carried on and, by this 
means, very nominal rates of air 
change could be used. Such treatment 
is, however, either impossible or ex- 
tremely difficult where large quanti- 
ties of materials are being moved by 
means of conveyors or other types of 
handling equipment. 


A number of speakers stressed the 
danger that may result from ignoring 
natural ventilation, pointing out that 
the direction and velocity of the pre- 
vailing wind may have a major in- 
fluence on the operation of an indus- 
trial ventilation system. 

Mr. Witheridge suggested that the 
standpoint of health was only one of 
those to be considered; safety and fire 
hazards, damage to equipment, nuis- 
ance and annoyance factors all may 
be part of the problem of industrial 
ventilation. He suggested that the 
scope of the Society’s work, in con- 
junction with other groups, should be 
the control of air contaminants with- 
in industry, not limited to those 
strictly considered as health hazards. 

Mr. Tasker pointed out that, in this, 
as in other problems, the Society's 
Research Laboratory must perform 
its duty to three groups, separate, 
and yet closely interconnected. There 
is the membership of the Society, 
whose basic contributions make So- 
ciety research possible; the heating, 
ventilating and air conditioning in- 
dustry which also supports the re- 
search work; and, finally, there is 
the wider duty to the general public 
who look to the Society for unbiased 
guidance on such problems. 

He reported the progress made at 
the Laboratory on the analysis of 
state and municipal codes, but pointed 
out that these do not, at present, in- 
clude codes covering toxic substances. 

Dr. Selby stated that in present-day 
practice, it is the industrial hygiene 
engineer who finds the conditions 
which are harmful to health and the 
ventilating engineer who tries to cure 
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them. The medical profession, how- 
ever, has a definite part in this pic- 
ture since they find those conditions 
in the employee which result from un- 
controlled occupational exposures. 
Any attack on the problem should, 
therefore, be a coordinated one by all 
three groups. 

Mr. Lewis suggested that there 
were four basic questions: (1) What 
is contamination? (2) How do you 
measure it? (3) How do you fulfill 
the conditions of minimum contami- 
nation? (4) How do you check statis- 
tical data and make an analysis of 
the results obtained by remedial prac- 
tices? 

Professor Pesterfield pointed out 
that at present there are several 
groups working independently and 
uncorrelated in this general field. He 
said that research work in industrial 
exhaust ventilation should be done by 
ventilation engineers and that meant 
the ASHVE. General ventilation, he 
continued, is not recommended in the 
field of industrial exhaust ventilation 
as a cure for many of the ills en- 
countered. Dilution is only accepted 
as a last resort. 

Discussion took place on the varia- 
tion in the allowable dust concentra- 
tions between neighboring states; the 
opinion of the majority of those pres- 
ent was that the ASHVE should not 
become involved in setting standards 
for permissible concentrations of air 
contaminants but should leave this to 
the medical profession and to indus- 
trial hygiene engineers. The ASHVE 
should set about to determine mechan- 
ical means or mechanical standards 
whereby industry can achieve the 
goals set by the groups that have 
established permissible concentrations. 

The question of the advisability of 
the ASHVE entering actively into 
problems involved in the measure- 
ment of concentrations of dust and 
other atmospheric contaminants was 
discussed at some length. The major- 
ity opinion was that the Society 
should accept methods and standards 
set by other groups rather than at- 
tempt to develop its own. 

The group approved the motion: 

“THAT a Committee be appointed by 
the Chairman of the Committee on Re- 
search, to contact other organizations in- 
terested in the field of industrial ventila- 
tion in order to ascertain (a) what tech- 
nical information is now available, and 
(b) what additional information should 
be made available through research, on 
engineering procedures for the control 
of industrial atmospheric conditions by 
means of ventilation.” 

Major Brandt accepted the Chair- 
manship of this Committee; the other 
members appointed were W. L. Fleish- 
er, New York, Prof. C. M. Pesterfield, 
Lansing, W. N. Witheridge, Detroit, 
and W. C. L. Hemeon, Pittsburgh. 
This Committee will work with the 
Research Laboratory in collecting and 


correlating the information. 
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THE GUIDE 1945—23RD EDITION 


Tas 23rd edition—1945—of the 
HEATING VENTILATING AIR CONDI- 
TIONING GUIDE is being sent to 
members of the ASHVE and is 
ready for delivery to engineers, 
architects, students and the heat- 
ing, ventilating and air condition- 
ing industry. 

While steps have been taken to 
observe the wartime limitations in 
the use of paper, a change in format 
has increased the amount of text 
per page and consequently much 
useful information has been added. 

The Guide contains 48 chapters 
of technical data and information 
grouped under the general sub- 
divisions, Principles; Heating and 
Cooling Load Calculations; Com- 
bustion and Consumption of Fuels; 
Steam and Hot Water Heating; Air 
Heating, Cooling and Conditioning; 
Automatic Controls, Instruments 
and Motors, Special Applications 
and Miscellaneous. 

Among the features which add 
particularly to the value of the 
new edition are some of the follow- 
ing: The chapter on Panel Heating 
and Radiant Heating has been com- 
pletely rewritten so that the first 
part deals with the influence of ra- 
diant heat upon the occupant and 
the latter part presents a new meth- 
od. for practical calculation of a 
panel heating system. An illustra- 
tive problem indicates simplifying 
assumptions which may be used to 
reduce the work required to design 
a satisfactory system. 

The rewritten chapter on Motors 
and Motor Controls includes typical 
performance curves and recom- 
mended control combinations for 
motors as well as typical motor 
specifications. 

Under Heat Transmission of 
Building Materials the use of sep- 
arate columns for values of k and 
C will facilitate use of the tables 
of conductivities. Several materials 
have been added to the list for 
which heat transmission coefficients 
are given. A column of average 
annual minimum temperatures has 
been added to the table of Climatic 
Conditions in the chapter on Heat- 
ing Load. 

Selection of chimneys for gas ap- 
pliances will be facilitated by a new 
chart in the chapter on Chimneys. 
In bringing the chapter on Auto- 
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matic Fuel Burning Equipment up- 
to-date reference was made to the 
recently adopted codes for rating 
stokers. 

The chapter on Heating Boilers 
has been revised to include present 
accepted rating practice and has 
clarified definitions of the various 
terms referring to heating load. 

New data on high pressure steam 
systems have been added to the 
chapter which now covers Steam 
Heating Systems and Piping re- 
arranged to facilitate reference to 
various systems. 

Heat transmission data in the 
chapter on Pipe Insulation have 
been revised to agree with accepted 
values for present typical insulating 
materials. 

Among the other changes in The 
Guide are: revised information on 
cooling tower practice in the chap- 
ter on Spray Equipment; a detailed 
presentation of fan laws and list 
of definitions of fans in the chap- 
ter on Fans; extensive changes in 
the chapter on Industrial Exhaust 
Systems with addition of tables and 
data for practical design purpose; 
a new section on electronic heating 
in the chapter on Electric Heating; 
a friction loss chart for flow of 
water in fairly rough pipe added to 
chapter on Hot Water Supply. 


The chapters on Terminology as 
well as Abbreviations, Symbols, 
Standards, have been amplified; 
and conversion equations and con- 
stants listed have been corrected to 
agree with latest accepted values of 
the National Bureau of Standards. 


Heating, Piping & Air Conditioning, 





A 15-page detailed index, 
page quick reference table 
tents, and a brief summary 
ter contents under each md 
heading provide easy refe: 
the subjects treated in the 

The 1945 edition was , 
by 47 Society members an 
engineers working under th: 
vision of the Guide Pul 
Committee composed of J C 
Collins, Jr., Pittsburgh, Pa 
man; W. C. Bevington, In: 
lis, Ind.; C. S. Leopold, P 
phia, Pa.; G. H. Tuttle, 

Mich., and T. F. Rockwell 
burgh, Pa. 

The Catalog Data Sectio: Thi 
Guide contains informat 
products of 212 leading n 
turers. This section is groupe 
into sub-divisions for con 
in locating data. It is p: 
illustrated and is suppleme: 
an Index to Modern Eg 
which greatly facilitates 
This section is arranged, index 
and coordinated with the Tech: 
Data Section so that it f 
valuable source of informat 
modern equipment which facilitates 
its practical application to every- 
day problems. 

In a total of 1216 pages the 2%: 
edition of The Guide contains 80: 
pages of technical data, 344 pages 
of equipment data, and the Roll o! 
Membership of the Society. T 
book retains its familiar size (6x9 
and external appearance 
bound in a blue cloth cover stamp 
in gold. 


WORSHAM IN NEW POST 


According to a recent afhnounce- 


ment, Herman Worsham has bee! 
appointed manager of the Wa 
Products Training Service, Frigic- 
aire Division, General Moto 
Corp., Dayton, Ohio. Mr. Worshan 
has been associated with Frigidair 
for over 10 years. His first assign- 
ment was as zone engineer for th 
air conditioning section in the east 
ern area, and in 1936 he became 
the New York representative in th 
National Business Department. 

1937 he moved to Dayton as chie! 
engineer of the department. Thre 
years later he took over Gener 
Motors contacts for the Commer 
cial and Air Conditioning |epar 
ment. Since 1942 he has served 4 
an instructor in the War Products 
Training Service Department. 


n 
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Crotey, J. G., Capt., C.A. 
CropPper, R. O., Major, Q.M.C. 


DapBs, J. T., Capt., C.A. 
DANIELSON, W. A., Brig. Gen., U.S.A. 
e Davis, M. M., Pvt., Air Corps. 
en Dean, David, W/O, 30th ERTC. 
ne DELAUREAL, W. D., Capt. 
ar Devtu, G. Q., Pvt., Co. C, 150th Bn. 
d- DiaMoNnD, D. D., S/Sgt., Co. H., 15th 
STR. 
Dick, H. S., Pvt., Co. A, 361st Engrs. 
im Dickson, D. R., Ist Lt., Air Corps. 
re Dickson, R. W., Jr., Major, Air 
Corps. 
Deum, L. J., Jr., Capt., C.E. 
he HMM Dyer, W. S., S/Set. 


. 
me 
he HM Escuensacn, S. P., Major, Hq. 2698 
In Tech. Supvr. Reg’t. 
ief . 
ree 
ral PALK, D. S., Asst. Ind. Hyg. Engr., 


. USPHS, 

' Partey, W. S., Capt., 104th Q.M.C. 

rt- Fewwstrin, Harold, Major, Ordnance. 

as Wag BERGER, M. B., Capt., M.C. 

; W. E., Capt., 99th Infan- 
ry Viv, 


‘Compiled as of March 31, 1945. 
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Members on Active Duty’ 
U. S. Army 


FLARSHEIM, C. A., Ist Lt., A.A.F. 
Trng. Aids Div. 

FORDERBRUGGEN, K. J., Lt. Col., 255th 
A.A.A. Bn. 

Foster, J. G., Lt., Air Corps. 

FRANKLIN, S. H., Jr., Major, Ord- 
nance. 

FREEMAN, A. W., Capt., Air Corps. 

FRIEDLINE, J. M., Capt., C.E. 

FRIEDMAN, D. H., Jr., Major, C.E. 
Post Engr. 


GAULT, G. W., Capt., C.E. 

GEBEL, K. M., Cpl., Air Corps. 

Gover, Elliot, Sgt., Cushing General 
Hospital. 

GOLDMANN, Pupp, Pvt., Co. A, 
203rd Bn. 

GONZALES, R. A., Major, Ordnance. 

GouLD, J. L., Pilot, Air Corps. 

GRABMAN, H. B., Ist Lt., 95th Engrs. 
Reg’t. 


HAMLIN, J. B., Capt., C.E. 

HAwEs, H. D., Lt., Instructor, A.A. 
School. 

HENDRICKSON, W. B., S/Sget., Air 
Corps School. 

HERBERT, J. S., Ist Lt., Co. A, 385th 
Engrs. Bn. 

HERBERT, R. M., Lt., Air Corps. 

HILL, Edward, Jr., Capt., F.A. 

HINNANT, C. H., Jr., Major, C.E. 

Hotes, R. E., Capt., Ordnance. 

Hoover, W. L., Ist Lt., C.E. 

Hussucu, N. J., ist Lt., Air Corps. 

HUGHES, Samuel, Sgt., Infantry. 

Hunt, MacDonald, Capt., C. E. 

Hust, C. E., Capt., Ordnance. 

HvuTCHENSON, B. L., Jr., Lt., Air 
Corps. 


IBIsoNn, J. L., Major, Post Engr. 
INMAN, C. M., 1st Lt., Air Corps. 


Jakosy, A. C., Pfce., Signal Corps. 

Jones, H. S., Lt., 17th Air Depot 
Group. 

JONES, J. T., Capt., E.R.C. 


KACZENSKI, Chester, Pvt., Co. A, 
750th Ry. OPN. Bn. 

KELLOGG, W. T., Major, Air Corps. 

KELLy, Olin A., A/C, Air Corps. 

KILLOREN, D. E., 1st Lt., Hq. Co., 15th 
Infantry. 

KLUCKHURBN, F. H., A/C, A.A.F.T.S. 

Koenic, A. C., T/Sgt., 113th Engrs. 
Cbt. Bn. 

Korzesue, R. W., Capt., C.E. 

KROEKER, J. Donald, Major, C.E. 

Kummer, C. J., Major, F.A. 

Kurtz, R. W., Capt., Ordnance. 


LANGAN, James, Pfc., C.1.T. ‘ 
Larson, C. P., Warrant Officer (jg). 
LASETER, F. L., 1st Lt., C.E. 
LENOoNE, J. M., Lt. Col., C.E. 
LEUPOLD, G. L., Capt., Signal Corps. 
Lewis, H. F., Major, Infantry. 
Lirton, David, Lt., Air Corps. 
Licnt, J. C., Major, Ordnance. 
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* Luoyp, E. H., Capt., A.U.S., C.E. 
Lone, W. E., Capt., Signal Corps. 


MacEAcuin, G. C., Major, Engrs 
Aviation Bn. 
MacGrecor, C. M., Lt. Col., Ord- 
nance. 
MACMILLAN, A. R., Col., Air Corps. 
MALIN, B. S., Capt., Ordnance. 
MaRINo, F. A., T/Sgt. (overseas). 
MARSHALL, T. A., Capt., C.E. 
Marston, A. D., Lt. Col., C.E. 
McCain, H. King, Major, C.E. 
McCLUNG, T. H., Capt., F. A. 
McDermott, J. P., Major, C.E 
McGown, F. H., Jr., Cpl., 7th T.S.S. 
McKay, A. W., Major, Ordnance. 
MEATEs, R. F., Sgt., 482 Q.M.C. 
MENDITCH, Barney, Cpl., 134th M.P. 
Moore, H. W., 1st Lt., Ordnance. 
Moraweck, A. H., Jr., Capt., Cavalry. 
Morton, H. S., Lt. Col., Ordnance. 


NEAL, J. P., Capt., Ordnance. 

NELSON, A. W., Major, C.E. 

NEVIN, J. F., Capt., Eastern Com- 
mand. 

NORRINGTON, W. L., Capt., Ordnance. 


ORGELMAN, G. H., Btry. A, 140 AAA. 
OTts, J. G., Capt., Ordnance. 


PARKER, R. A., Ist Lt., 749th M.P. 
PAWKETT, L. S., Capt., Air Corps. 
PEISER, M. B., Ist Lt., Air Corps. 
PELLMOUNTER, T. V., 2nd Lt., 55th 
Ordnance. 
PETERSON, J. R., Pfc., Co. B, 1525 
Serv. Unit 
PHILLIPs, R. H., 1st Lt., Infantry. 
PHILLIPS, W. L., Major, Air Corps. 
PLEUTHNER, R. L., 2nd Lt., Air Corps. 
PLOSKEY, E. J., Sgt., 40th Ordnance. 
PRAWL, F. E., Major, Ordnance. 
PREBENSEN, H. J., Major, Ordnance. 
Price, C. F., Lt., Q.M.C. 


Reir, A. F., Col., 74ih Infantry. 

RHEAULT, W. E., Capt., C.E. 

RHINE, G. R., Major, Ordnance. 

RICHARDS, G. H., Capt., C.E. 

RIESECK, W. L., Lt., C.E. (Reserve). 

Roperts, H. P., T/Sgt., H. S. Co. 
1307 Engrs. G.S. Reg’t. 

Rossiter, I. J., Capt., A.C. 

ROTHMAN, S. C., Capt., 2nd S.C. La- 
boratory. 

RUEMMELE, A. M., 1st Lt., Ordnance. 


SacHs, Sam, Pvt., C.E. 

Sanpers, C. M., Jr., Lt., Signal Corps. 

SANDForRT, J. F., Capt., 303 F.A. Bn. 

SATTERLEE, H. A., Capt., Ordnance. 

SAURWEIN, G. K., Major, Ordnance. 

SCHNEEBERG, F. H., Sgt., Q.M.C. 

ScHLICK, P. F., Col., C.A. 

cconeanm, W. R., Pvt., 345th Infan- 
ry. 

SEMEL, Edward, Pfc., 442nd Fighter 
Sqdn., Air Corps. 

SHARP, J. R., Lt. Col., CE. 

SHEARER, W. A., Jr., 2nd Lt., C.E. 

SHELL, J. D., Lt., C.E. 

SLOANE, D. J., 56th General Hospital. 

Situ, W. P., Jr., Pfe., Engrs., Spe- 
cial Service Reg’t. 

Snyper, E. F., Jr., Capt., C.E. 

Snyper, E. J., 2nd Lt., C.E. 
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a My Frank, Pvt., Co. A, 101 M.B. 

n. 

SoMMERFIELD, S. S,, Pvt., Co. B. 

SPENCE, R. A., Capt., Ordnance. 

STENGEL, F. J., Capt., C. E. 

STERNER, D. S., Capt., 282nd Q.M.C. 

Stevens, E. K., Major, Liaison Offi- 
cer. 

Stevens, K. M., Major, C.A. 

STROTHER, W. E., Capt., C.E. 

Sutcu, H. C., Capt., Umatilla Ord- 
nance Depot. 


TICHENER, L. R., Jr., Lt., Range Of- 
ficer. 
TRAYNOR, H. S., Major, C.E. 


TUTHILL, A. F., 2nd Lt., Air Corps. 
. 


VAN Novunuys, H. C., Capt., 
Corps. 

VINSON, N. L., Ist Lt., C.E. 

VoLk, G. H., Cpl., 6th Photo Sqdn. 
(Comp.) A.A.F. 


Signal 


WANGSGAAKD, Dee, Ist Lt., N.M.B.A.- 
U. S. 

WARREN, R. M., Lt., Air Corps. 

Watson, G. M., Lt., G.H.D. of H.D.C. 


WEATHERBY, E. P., Jr., Major, Air 
Corps. 

Weaver, J. van O., Lt. Col., Air 
Corps. 


WessTeR, Warren, Jr., Major, Ord- 
nance. 

WeRNER, P. H., Capt., Signal Corps. 

WESTOVER, Wendell, Col., U.S.A. 

WiuuiaMs, H. E., Pfe., Air Transport 
Section. 

Wu.s, F. W., Lt., 
ing Trng. Det. 

Witson, W. E., Lt. Col., S.W.T.C. 

Wo.Ltn, Milton W., Lt., Air Corps. 


5th Airforce Fly- 


ZIEGLER, D. D., Lt., Air Corps. 
Zink, D. E., Col., G.S.C., lst Arm’d. 
Corps. 


U. S. Navy 


AKERS, G. W., Capt., U.S. Navy Yard. 
AMBROSE, A. H., S 1/c, U. S.N. 
ANDERSON, D. B., Lt. (jg), USNR. 
ANDREWS, W. G., Ch. Mach., A-V (s), 
USNR. 
ARENBERG, M. K., Lt. Comdr., USNR. 
ARvipson, E. R., Lt. (jg), USNR. 
AsH, R. S., Lt., S (E), USNR. 
AUSTIN, W. H., Lt., USNR. 


BABER, J. E., Lt. Comdr., USNR. 
BAKER, H. L., Jr., Lt. (jg), USNR. 
BAKER, R. H., Comdr., USNR. 
BAKKO, Reuben, AMM 1/c, N.A.S. 
BastTepo, G. R., Ensign, USNR. 
BENSINGER, Mark, Lt. (jg), USNR. 
BIBLE, H. U., Lt. (jg), USNR. 
Buair, D. W., Cpl., USMCR. 
BOUILLON, Lincoln, Lt., 92nd M.C.B., 
USNR. 
BowLer, R. W., Ensign, USNR. 
Boyp, S. W., Lt., USNR. 
Braun, C. R., Jr., Lt. (jg), USNR. 
BREYER, Frederick, Ensign, USNR. 
BRISSENDEN, C. W., Lt., USNR. 
BULL, Frederick W., Lt., USNR. 
Burces, J. H. M., RT, Apprentice 
Seaman, U.S. Naval Trng. Station. 
BurTon, W. R., W/O, USNR. 


CAMPBELL, G. S., Lt., USNR. 
CAMPBELL, R. P., Ensign, USNR. 
CarTER, J. H., Lt., USNR. 

Cary, E. B., Capt. (CEC), USNR. 


CHAPMAN, W. A., Jr., Lt. Comdr., 
USNR. 

CHASE, J. C., Lt., USNR. 

CHILDs, hy y & Lt., USNR. 

CHIPMAN, E. E., Lt. (jg), U.SS. 


Litchfield. 
COOPERMAN, Edward, S/2c, ABHTU, 
NAS. 
Cover, R. R., Lt. (jg), USNR. 
Cur.eEY, E. I., Lt., USNR. 
Curry, R. F., S 2/c, N.A.T.B. 


* 
Dappario, F. T., Lt. (jg), USNR. 


DANowITz, C. J., Ensign, USNR. 
Davipson, J. C., Lt., USNR. 
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Davis, Charles, Chief Petty Officer, 
USNR (Seabees) 

DEAN, F. J., Jr., Lt. (jg), USNR. 

DomIny, C. B., Ensign, USNR. 

DovENER, R. F., Lt., USNR. 

DRIEMEYER, F. C., Lt. (jg), USNR. 


Eaccers, W. K., Lt. (jg), USNR. 


EvuTster, E. E., Jr., Lt. Comdr., 
USNR. 

Evans, R. W., Lt. Comdr. (CEC)-V 
(s), USNR. 

EVERETTS, John, Jr., Lt. Comdr., 
USNR. 


Fioretu, J. J., Lt. (jg), USNR. 
FLy, E. P., Hq. Co. 80th, USNCB. 
ForsBes, H. B., Jr., Lt., USNR. 
FuLLerR, R. A., Lt. Comdr., USNR. 
FuULLMAN, J. B., Lt. (jg), USNR. 


Goprrey, J. E., Ensign, USNR. 
Grece, S. L., Lt. Comdr, USNR. 
GRIEsT, K. C., W/O. 

(CEC), USNR. 
GrirFIn, C. J., Lt. (jg), USNR. 
GriFFITH, H. T., Lt., USNR. 


HARRIGAN, E., R., Lt., USNR. 

Hart, J. H., Lt., USNR. 

HELLAND, A. E., Lt., U.S.S. Kline. 

Henprix, T. K., Ensign, U.S.S., LST 
267. 

HERMAN, N. B., Lt. (jg), USNR. 

Hero, G. A., Jr., Lt. Comdr., USNR. 

Herre, H. A., Lt. (jg), USNR. 

HERTZLER, J. R., Lt., USNR. 

Hoven, R. G., Lt., USNR. 

HOLLAND, G. R., MM 1/c, USNR. 

HOLLAND, W. T., Lt., USNR. 

Honey, R. L., MMG 3/c, USNR. 

HuGues, Charles, Lt. (CEC), USNR. 


s 
IveERSON, H. R., Lt. (jg), USNR. 


JOHNSTON, R. M., Lt. Gg), USNR. 
Jorpy, J. J., Lt., USN 
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Kaun, C. R., Jr., Lt., USNR. 
Kayser, P. G., Ensign, USNR 
Keyes, M. W., Lt. (jg), USNR 
KILLIAN, W. J., Lt., USNR. 

KLINK, E. J., Ensign, U.S.S 

nessee. 

Kouasa, M. J., Lt. (jg), USNR 
Kos, R. P., Lt. Comdr., USN! 
KUNEN, H. K., Ensign, USNR 


Lapp, David, Lt. Comdr., USN 

LANDAUER, L. L., Lt. Comdr. | 
USNR. 

LANGE, F. F., Lt., USNR. 

Leg, R. J., Lt. (jg), USNR. 

LEINBERGER, R. J. P., F 2/c, USNT: 

LEVINE, L. J., Ensign, USNR. 

Levitt, L. L., Lt., USNR. 

Lewis, G. V., Pfce., Engrg. Bn. USMi 

LIEBLICH, Murray, Lt. (jg), USNR 

Locke, R. A., Lt. Comdr., USN! 


Lonc, E. J., Jr., Ensign (E-US) 
USNR. 
LOUGHRAN, P. H., Jr., Ensign, D-\ 


(s), USNR. 
LUTTRELL, L. W.., 
man, USCG Hq. 
Lyrorp, R. G., Ensign, USNR 
Lyon, D. M., Sgt., USMC. 


Ch. Engrg. Drafts 


C., Lt. Comdr., USNR 
U.S.S. Tattnal! 


MABLEY, L. 
MATHEKA, C. R., 
MATTHIES, L. A., Lt., USNR. 

May, M. F., Lt. Comdr., USNR. 
McCormick, G. W., Jr., Capt., USM: 
McDowELL, H. L., Lt. (jg), USNR. 
MELTON, R. D., C.M. I1/c. 


MiLuarD, J. W., Lt., Organized R: 
serve. 
Minor, J. E., Lt., USNR. 


MITCHELL, A. E., Lt. (jg), USNR 
MITCHELL, A. J., Lt. (jg), USNR 
Morsge, L. S., Jr., Lt. (jg), USNR 


NoTTBerG, Henry, Jr., Seabees 


Noyes, R. R., Ensign (AVS), USNR 
2 
PaeEtz, G. A., Lt., USNR. 


PAINE, H. A., Lt. (jg), USNR 
PARKINSON, J. S., Lt. Comdr., USNR 
PELLER, Leonard, Lt. (jg), USNR 
Porter, N. E., Ensign, USNR 
Potrer, J. R., Lt., USNR. 


QUEER, E. R., Lt. Comdr., USNR 


RAINSUN, S. J., 2/c Machinist Mat 
RAISLER, R. K., Lt. Comdr., USNR. 
Ray, G. E., Elect. Mate 2/c, USCG. 
REED, W. H., III, Lt. (jg), USNE. 
Ritey, J. N., Lt. (jg) E-V is 
USNR. 

RopeEE, E. J., Lt., USNR. 

RopkIN, D. B., Ensign, USNR 
Rocers, C. S., Lt. (jg), USNR 


ScHAUER, R. A., CMM, USNR 
SCHECHTER, J. E., Lt., USNTS 
SGAMBATI, A. P., USNR. 
SHapiro, C. A., Lt., USNR 
Simpson, R. L., Lt. (jg), U SNR. 
SitH, C. F., Jr., Lt. (jg), USNR 
SPITZLeEy, J. H., MM 2/e. 

Stacey, A. E., Jr., Capt., USNE 
Stack, A. E., Lt., USNR 
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greet, R. J. Lt., USNR. 
grerne, C. M., Lt. Comdr., USNR. 
SULLIVAN, T. J., Lt. (jg), USNR. 


timmis, W. W., Lt. Comdr., USNR. 

tracy, W. E., Lt. (jg), USNR. 

Turner, J. P., Jr., Lt. (jg), USNR. 
- 

UrpanL, T. H., Capt., USNR. 


van Assure, J. H., Lt., USNR. 
VervoorT, E. L., Lt. (jg), USNR. 


VETLESEN, G. U., Lt. Comdr., USNR. 


WaLDEN, H. K., C.S.F., USNR. 


WesTPHAL, N. E., Lt., U.S.S. Can- 


berra, USNR. 
WIpDOWFIELD, A. S., Lt., USNR. 
WupMAN, E. L., Lt., USNR. 
WuuiaMs, F. H., Lt. (jg), USNR. 
WuuaMs, G. E., A/S, USNCTC. 
Wuson, A. A., Capt., USMCR. 
Witson, A. M., Ensign, USNR. 
WorKMAN, A. E., Lt. (jg), USNR. 
Wri, R. G., Lt., USNR. 


+ 
YounGceR, J. R., Sp. 3/e (T), USNR. 
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ZinveL, G. V., Lt. (jg) USNR. 
Zurow, W. A., Lt., USNR. 
Zynpa, J. R., Ensign, USNR. 


Rank and Branch of Service 
Unknown 


Bates, J. H. 
BeaTry, J. W. 
BECHTOL, J. J. 
BiuM, R. J., Jr. 
BRANIFF, P. R. 
Burns, R. O. 


Cog, S. A. 
DILLENDER, E. A. 
Faxon, H. C, 
REEN, E. W. 


Hotes, A. D. 
Houzer, R. J., Jr., 
HUFF, J. M. 


OHNSON, L. O. 


LALLUSCH, H. A. 
\AUPMAN, A. M. 
AERBEL, Jesse, 


foRRISON, W. L. 
RMISTON, J. B. 
POWERS, R. W. 


RAMSEUR, V. D., Jr. 
REARDON, J. F. 
RODEFFER, E. W. 


OPER, R. F. 
OSER, Edward, III. 
08s, D. S. 


CHMITT, W. C. 
DIEGEL, 1). EB. 


Tutscnu, R. J. 

Von ROSENBERG, P. C. 
WRIGHT, N. S., Jr. 
YEAGER, G. F. 


Members in Allied Service 
ARMourR, E. G., P/O, RCAF. 


BAND, J. P.* 

BARRETT, C. M., Capt., Canadian 
Army, 5 C.1.B.H.S. 

BELLMAN, J. V., Ch. Petty Officer, 
Naval Service Hq. 

BisHop, J. W., Lt. Col., Canadian 
Active Service Forces. 

BOWERMAN, E. L., FI/Lt., RCAF. 

Butt, Roderick E. W.*. 

DANIEL, W. E., 2nd Lt., Royal Artil- 
lery. 

DowLer, E. A., Lt., O.S. (E) Branch 
C.M.H.Q., Canadian Army in Eng- 
land. 


Fox, J. H., Lt. Col., Ordnance Co., 
Canadian Army. 


Hit, H. G., Sub. Lt., Engr., RCNVR. 
Hoe, Kenneth, Sqdn. Leader, RAF. 


Jouns, C. F., Sqdn. Leader, RCAF. 


KITCHEN, W. H. J., Electrical Lt., 


RCNVR. 


LABONNE, Henri, Capt., Canadian 
Army. 


MACLACHLAN, V. D., FI/Lt. RCNVR. 
MARRINER, J. M. S., Lt. Comiar., 
RCNVR. 

McDoNALD, Ivan, Capt., Winnipeg 
Grenadiers. 


NEVIN, J. F., Capt., Hq., Eastern’ 


Command. 

NorFOLK, L. W., Lt. Col., H. M. 
Forces, Royal Engrs. 

NovoLansky, S. I., Fl/Sgt., RCAF. 


PENNOcK, W. B., Lt. Col., RCE, 8th 
Canadian Div. 

PouGcHER, B. R. E., Sgt. 110 (el) 
A. T. Coy R. E. 

Price, E. H., Capt., Q.M.C., RCE. 

PrYkKE, J. K. M., Capt., Royal Army 
Ordnance Corps. 


RICHARDSON, R. D., Sgt., Bombardier, 
Royal Regt. Artillery. 

RoBINSON, Jack A.* 

SmitH, G. E., Major, RCE, 5th 
Arm’d Div. 


WILKINSON, Arthur, Fl/Lt., RCAF. 
Woop, A. W., Fl/Lt., RCAF. 


*Rank and branch of service unknown 





Killed in Action 
Foster, Phil H., Wing Com- 
mander in RAF, 1942 (Flin 
Flon, Manitoba, Canada). 


Rosas, Milton L., First Lieut., Pilot 
on Liberator Bomber, June 20, 
1944 (St. Paul, Minn.) 


TeMPLeE, Harold L., Flying Officer, 
RAF, August 10, 1943 (London, 
England). 
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P. O. WIERENGA DIES 
IN GRAND RAPIDS 

Word has been received of th« 
sudden death of Peter O. Wierenga. 
a charter member and past presi 
dent of the Western Michigan 
Chapter of the Society, who died 
on February 20, from a heart at- 
tack at his home, 231 Brown Street, 
S. E., Grand Rapids. 

Mr. Wierenga was born on 
August 7, 1897, in Grand Rapids, 
where he received his early educa- 
tion and spent all of his life. At an 
early age he entered the employ of 
Cox James Co., working his way 
up to the position of vice-president 
and superintendent. 

He was the owner of Wierenga 
Bros., one of the largest roofing 
and sheet metal firms of Western 





Michigan, and had served as presi- 
dent of the Michigan Sheet Metal 
and Roofing Contractors Asgocia- 
tion. His acquaintanceship in his 
business field was exceptionally 
wide. 

“Pete,” as he was affectionately 
called, was one of the most beloved 
members of the Western Michigan 
Chapter and was known to many 
members of the Society through 
his activity in Society affairs. 

He took an active interest in the 
affairs of the Chapter since joining 
the Society in 1931, and served as 
its secretary, vice-president and 
president in 1933-34 and 1935, re- 
spectively, and as a member of its 
board of governors in 1936. 

He was also a member of the 
Lions Club and a past president of 
the Grand Rapids Builders and 
Traders Exchange. 

A special tribute to Mr. Wieren- 
ga is being planned for the April 
meeting of the Western Michigan 
Chapter. 

The Officers and Council of the 
American Society of Heating and 
Ventilating Engineers extend their 
sincere sympathy to his widow, 
Mrs. Selma Wierenga, his son, 
Roger and to his daughter, Nancy. 
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W. L. Fleisher 


John Howatt 


NOW LIFE MEMBERS 

Among the honored few who have now joined the 
ranks of Life Members of the American Society of 
Heating and Ventilating Engineers are: W. E. Carle, 
Richmond, Va.; Walter L. Fleisher, New York, N. Y.; 
John Howatt, Chicago, Ill.; Carl W. Johnson, Chicago, 
Ill.; Alfred Jones, Lancaster, Pa.; James T. J. Mellon, 
Philadelphia, Pa.; Charles A. Miller, New York, N. Y.; 
Floyd A. Miller, Chicago, Ill.; C. T. Morse, Detroit, 
i Mich.; E. T. Murphy, Syracuse, N. Y.; and E. L. 
C. A. Miller Wilder, Rochester, N. Y. 
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C. W. Johnson Alfred Jones E. L. Wilder 
CHAPTER —_ SUBJECT SPEAKERS OTHER FEATURES ATTENDANCE | “TTENDA 
Cincinnati Feb. 13 The Future of |R. E. Moore, Vice-| Question and Answer 30 
Hot Water Pres., Bell & Gos- period followed 
| Heating sett Co., Morton! Pres. G. V. Sutfin re- 
| Grove, Ill. ported on Boston 
meeting 
Central Jan. 19 The Flow of Air! S. H. Downs, Kaia-| Election of Officers 
New York and Gases in| mazoo, Mich.,| Pres. Downs presented 
| | Various Sys-| Pres. of ASHVE | Charter 
| tems Mar 
| Nov. 21 Organizational A. V. Hutchinson, Secy. 
| meeting | of ASHVE, spoke on 
| Research | W. H. Carrier, Past} rapid growth of So- 
| |_ Pres. of ASHVE | ciety 
|Highlights from | W. H. Driscoll, Past | 
| the History of| Pres. of ASHVE| 
| Heating and) | 
| Ventilating 
Delta Feb. 15 | The Story of the| Presented by W. H.| G. C. Kerr discussed The 21 
| Sylphon Bel-| Grant, Jr., War-| Guide, Constitution ¥ 
| lows (film) ren Webster Co.,| and By-Laws, and the mem 
New Orleans | drive for new mem- 
| bers 
Annual Meeting; A. V. Hutchinson, | 
| in Boston, and) Secy. ASHVE, 
| Society Activi-| New York 
ties <r eee. Fe ey cart ee mt 
Heat 
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MEETING 
DATE 
Golden Feb. 7 
Gate 
Illinois Feb. 12 
Indiana Feb. 23 
} . |Jan. 26 
lowa Feb. 7 
Kansas Mar. 12 
City 
Jan. 3 
CE Dec. 4 
Nov. 6 


Manitoba Feb. 22 


Massa Feb. 20 
chusetts 
Mempt : Feb. 5 









SPEAKERS 


Selecting a Heat-|K. F. Baldwin, 


ing System 


Head, Htg. Dept., 
W. D. Peugh As- 
sociates, Pleasan- 
ton, Calif. 


Some of Benja- | Reviewed by O. J. 


min Franklin’s | 
Many Accom- | 
plishments 


Prentice, Life 
Member of 
ASHVE and Dir. 
of Publicity and 
Public Relations, 
C. A. Dunham Co., 
Chicago 


Automotive and|L. P. Saunders, 


Aviation Heat 
Transfer Sur- 
face Develop- 
ment. 


Radiant Heating 


Productive En- 
ergy of Human 
Beings and Its 
Relation to 
Economics and 
Sociology 


Joint Meeting 
with ASME 
Purposes and 
Functions of 
Midwest Re- 
search Institute 


Venting Valves 


Daylight Engi- 
neering in 
Homes of To- 
morrow 


Condensation 
Within Build- 
ings, Its Causes | 
and Remedies 


R. W. 


Chief Engr., Re- 
search Engrg., 
Harrison Radia- 
tor Div., General 
Motors, and Treas. 
of ASHVE 


ifornia, Berkeley 


Danielson, U.S.A., 
Memphis, Tenn. 


Dr. Harold Vagt- 


borg, Pres. of the 
Institute 


Ferdinand Jehle, 


Dir. of Engrg., 
Hoffman Special- 
ty Co., Indianapo- 
lis, Ind. 


Anderson, 
Mer., Dist. Div., 
Libby-Owens- 
Ford Glass Co. 


Prof. F. B. Rowley, 


Dir. of Experi- 
ment Sta., Univer- 
sity of Minnesota 


Detailed Report) Einar Anderson, 


on Annual) 
Meeting in| 
Boston 


Chapter Delegate 


Report of Gen- | Earl G. Carrier, Br. 


eral Chairman | 
of the 5ist An-| 
nual Meeting) 
of Society 


Mer., Carrier 
Corp., Boston, 
Mass. 


Psychology and)|F. C. McIntosh, Br. 


the Thermostat 


Mer., Johnson 
Service Co., Pitts- 
burgh, Pa. 
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OTHER FEATURES 


C. L. Peterson, Cha ter | 
Delegate, reported on 
Annual Meeting in 

| 





Boston 


C. E. Price led group in 
pledge of allegiance to 
the Flag and in sing- | 


ing “America” 





A. O. May reported on 
Annual Meeting in | 
Boston 


Mr. Saunders also re-| 
viewed work of 
Society on Standards 
and Codes 


F. W. Hutchinson, | Talk was supplemented | 
University of Cal- | 


by slides showing nu- 
merous installations 
made in England; 
lively discussion fol- 
lowed 


Brig. Gen. W. A.|Many interesting facts 


resented by Gen. 
anielson 


L. T. Mart presided as 
chairman 


Mr. Dahms, Allis-Chal- 
mers, gave short talk 
on V-Belt Drives 


He showed interesting 
slides of the “Solar 
House.” 


Slides were shown cover- 
ing tests made and the 
tabular data on effec- 
tiveness of various 
types of vapor bar- 
riers. 


Report on membership 
submitted by F. L. 
Chester 


Past Pres. W. T. Jones 
expressed the thanks 
of the Society for the 
fine Meeting in Bos- 
ton 


Section 


ATTENDANCE | 


42 


41 


100 


48 


48 


14 


| ATTENDANCE 


RATIO* 


0.54 


0.49 


0.65 


0.53 


0.56 


0.40 


1.40 


229 
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CHAPTER | — SUBJECT SPEAKERS OTHER FEATURES ATTENDANCE ma 
Michigan | Mar. 12 Past Presidents’ Messrs. Harms, | M. B. Shea reported as 67 0 
| Night (with 16 Wilde, Johnson,| chairman of Member- 
Past Presidents| McIntire, Boales,! ship Committee | 
in attendance)  Dubry, Paetz, 
Winans, Milward, 
Feely, Linsen- 
meyer, Randall,| An official Army motion | 
Tuttle, Kilner,| picture “Yankee Noo- | 
Shea and Sanford) dle” was shown 
Research in In- | Cyril Tasker, Dir. A discussion followed | 
dustry of Research, Mr. Tasker’s talk on 
| ASHVE, Cleve-| Research 
land, Ohio 
; Conduit System H. C. Hoffman, M.) L. C. Gross reported for 65 
Minnesota ‘Cat ° of Air Condi- E., Carrier Corp. Nominating Commit- | 
tioning tee 
Feb. 15 Oil as a Postwar'C. E. Lewis, Vice-| F. W. Legler gave a 51 
=. 3 Fuel Pres., Perfex!| report on the 5ist An- 
_ Corp., Milwaukee, nual Meeting in Bos- 
Wis. ton 
Montreal Feb. 19 Town. Planning Prof. P. E. Nobbs _—R. F. Wormley reported 82 ' 
(background on 5ist Annual Meet- 
and history of ing as Secy. of Chap- 
the Canadian ter Delegates Nomi- 
Housing Acts nating Committee 
. since 1935) 
New York Feb. 19 Panel Heating T. Napier Adlam, W. E. Heibel gave a re- 9.44 
and Radiant Vice -Pres.-Gen.| port for the Nominat- 95 
Heating Mgr., Sarco Co.,| ing Committee \ 
Inc., New York I 
North Feb. 23 Discussion of R. Van Sick called|F. E. P. Klages report- 
Carolina Proposed attention to Bill. | ed in detail on 51st | 20 0.4 
House Bill in| A resolution endors-| Annual Meeting in 
Raleigh to cre- ing Bill was! Boston 
ate a Statewide| adopted to send) 
Plumbing, to North Carolina 
Heating and! State Board of W 
Air Condition-| Health \ 
ing Code of! : 
Minimum Re- 
quirement 
North Feb. 19 The Individual) S. L. Mayo, Asst.|Mr. Mayo’s talk was 32 0.66 
Texas Views the Pres- Col. of Internal! well received and a 
ent Income Tax Revenue, Dallas | round table discussion 
Situation followed 
Northern Feb. 12 High Tempera-| K. H. Flint, A.G.A.| W. A. Evans reported as = 0.57 
Ohio ture Measure-- Laboratories, Chapter Delegate . We 
ments Cleveland N 
High Tempera- Fred G. Ely, Bab-| Mr. Ely illustrated his 
ture and High | cock & Wilcox talk with slides of mo- 
Pressure. bile electric power 
Power Plants ships 
Ontario Mar. 5 The Architect, Forsay Page H. D. Henion, Chm. of 78 0.43 
His Duties and Nominating Commit- 
Responsibilities tee, submitted his re- 
in Relation to port 
Comfort Heat- 
ing 
Professional En-| Colonel Medland 
gineers of the. 
Province of On- w 
tario = 
Current Condi- 
roe ta Sowing ae Peasey, Lon- 
don 
Oregon Feb. 8 Be Beran Jack Cochran, Bon- B. F. Farnes submitted 34 
Hor, ing In neville Power Ad- | the Nominating Com- 
paneoens ministration mittee Report for T. 
E. Taylor 
Pacific Feb. 13 Detailed Report) D. C. Griffin, Vice- C. W. May discussed the 33 0.43 
Northwest of Annual Pres. of Chapter efforts of Office Work- 
Meeting in ers Union to include, 
Boston the Professional | 
Engrg. employees 
Philadelphia Feb. 8 Survey of Air| A. C. Stern, Ch. Discussion followed 53 


Pollution, City Engr., Div. of In- 
of New York dustrial Hygiene, 
N. Y. Dept. of . 


partis 


Labor J may 
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. | 
r CHAPTER | — SUBJECT SPEAKERS OTHER FEATURES ATTENDANCE —— 
— j j | 
Rocky Feb. 7 |Solar Heat Col-| Prof. George O. G.| Reports by Chairmen of 46 0.61 
Mountain lectors | Lof, Colorado all standing commit- 
University tees 
F. L. Adams and| Don McQuaid gave in- 
| ye _w Elmo Hall as| teresting account of 
| ing in Boston Chapter Delegate court trial concerning 
and Alternate death due to faulty 
| heating installation. 
He explained the ne- 
| cessity of licensing all 
| engineers 
st. Louis Feb. 6 Psychology and| F.C. McIntosh, Br. | 35 0.53 
~~ the Thermostat! Megr., Johnson) 
| Service, Pitts-| 
burgh, Pa. 
southern Feb. 14 ‘Modern Hot Arthur J. Hess, 65 0.83 
‘California | Water ener. English & 
Utah Feb. 14 | Business Meeting H. G. Richardson| E- V. Gritton reported 20 0.77 
led discussion on as Chapter Delegate 
suitable meeting to Annual Meeting 
night. The first! 
Wednesday of) 
each month was) 
decided upon 
Washington, | Feb. 14 Centrifugal Gas| J. R. Chamberlain,| Fred Leser reported as 83 0.36 
D. C. Compressors as| Chief Engr., York; Chapter Delegate to 
Applied to Re-| Corp. _ the Annual Meeting 
frigeration | in Boston 
|All in attendance stood 
in a moment of silence 
| in memory of Comdr. 
F. C. Houghten 
Western | Feb. 12 An Over-All Pic- S. H. Downs, Pres.| F. C. Warren gave his 30 0.50 
Michigan | ture of the So-| of ASHVE in report as Chapter 
| ciety During 1944, Kalamazoo Delegate to the An- 
the Past Year nual Meeting in Bos- 
ton. 
Control of Indus-| Discussed by Prof. C. H. Pesterfield report- 
trial Atmos- H. Pesterfield ed on Nominating 
pheres, by W. | Committee 
N. Witheridge 
Western Mar. 12 Birthday celebra-| Roswell Farnham) Four past presidents 54 
New York tion in honor; acted as toast-| then presented a birth- 
of B. C. Can- master. day cake with a candle 
dee’s 75th! D. J. Mahoney pre- for each 25 years 
birthday sented Mr. Can- At close of meeting a 
dee with Life Society emblem pin 
| Membership in with a diamond set- 
Western New ting was given to Mr. | 
| York Chapter Candee 
Feb. 12 (Industrial Air; L. T. Avery, Pres.,| Sherman Strouse report- 48 
| Conditioning Avery Engineer- ed on Annual Meeting | 
and the Manu- ing Co., Cleveland, in Boston 
| facture of Pen-| Ohio 
| jeillin 
Wisconsin | Feb. 21 Ww ar Time!Dr. Gerald Wendt, Joint meeting with En- 865 14.4 
Science and Science Editor, gineers’ Society of 
Post War Liv- Time, Life, and Milwaukee, FE. L. 
ing Fortune Maga-| Krtebes, President 
zines 
| Dialogue Descrip- Dr. Wendt and Rob-| Latest March of Time 
| tion of Method) ert Hagey, Mgr.,| entitled “Post War 
| of Gathering Time, Chicago Jobs” was shown 
_ and Editing News Bureau 
| News for. 
Weekly Maga- 
zines 
| 
j 
. AL Fer est 
*The attendance ratios shown represent the meeting attenda nce divided by the Chapter membership. These will be useful as a 
vartial indication of interest shown by local chapter members in various types of subjects programmed by other local chapters and 
may be helpful in deciding on subjects ‘for other chapter meetings. 
on Heating, Piping & Air Conditioning, April 1945—ASHVE Journal Section 231 











230 Heating, Piping & Air Conditioning, April 1945—ASHVE Journa! Sect Hi 





be 
Candidates for Membership 








The Constitution of the Society, as now amended, requires the following mode of D roe we mets in voting on app cant: 
for membership in the Society. All applications for membership are to be sent to the retary and the names of .pp)j. 
cants and their references shall be printed in the next issue of the Journal of the Society or sent to the members i) othe; 
approved manner as ordered by the Council. When replies are received from references, the Candidate’s applicatio: sha)! 
be submitted to and acted upon by the Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and a--igne; 
his grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. Duriog the 
past month 67 applications for membership have been received and the names of these men and their spons: +s ay 
published in the following list. 

Members are requested to: scrutinize the list with care. The Committee on Admission and Advancement, and i) tur; 
the Council, urge members to assume their share of responsibility of receiving these candidates into membership by adyjs. 
ing the Secretary promptly of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, whic; 


it is the duty of every member to promote. 


Unless objection is made by some member by April 16, 1945, these candidates will be balloted upon by the Counc; 
Those elected to membership will be notified by the Secretary immediately after election. 


CANDIDATES 


REFERENCES 


Proposers 


Seconders 


ADAMSON, LAWRENCE C., Owner, Air Conditioning & Heating Service D. M. Allen L. P. Heaven 
Co., Kansas City, Mo. P. C. Leffel Frank Pexton 
ALLEN, GreorGe W., Maintenance Mechanic, U. S. Coast Guard, Brook- H. S. Birkett E. J. Motley 
lyn, N. ¥ H. R. Heymsfield Nathan Wald 
ANDERSON, Ropert V., Lennox Furnace Co., Inc., Syracuse, N. Y. F. E. Hockensmith J. W. Stevens 
‘ Cc. M. Ashley Milner Noble 
BAKER, HARLAND E., Partner, H. E. Baker Co., Cleveland, Ohio. D. E. Mormon, Jr. Dennis Boggs 
J. E. Wilhelm R. H. Cutting 


BALDWIN, CHARLES W., Vent. Ener., U. S. Rubber Co., North Wilbra- 
ham, Mass. 


BauTrs, Ray A., Local Mer., Arkansas Power & Light Co., Jonesboro, 
Ark. 


Beas, A. P.. Gen. Mer, Western Service Co., Fargo, N. D. 


Winfield Roeder 


Ww. 


N. 
A. 


E. Heibel 


C. Ledbetter 
T. Bevil 


Robert Gibbs 


Cc. L. L'Homms 
W. L. Fleisher 


E. E. Scott 
- B. Lammons 


J 
J. E. Rosatti 
( oy 




















Leeby Wood 
BICKELL, GEorRGE C., Sales Engr., Tutein Equipment Co., Pittsburgh, Pa. E. S. Tower T. F. Campbell 
R. F. Metzger E. C. Smyers 
Bostrom, H. R., Owner, Bostrom Sheetmetal Works, Minneapolis, Minn. J. A. Craig William MeNan 
H. R. Nichols Lyman Gross 
CANTWELL, ALGERNON B., Solid Fuel Engr., Kansas City Coal Service R. B. Mason E. C. Waldsmit} 
Institute, Kansas City, Mo. L. P. Heaven J. G. Lewis 
Carns, VERNON J., Application Engr., Minneapolis-Honeywell Regulator G. D. Winans F. C. Purcell r 
Co., Detroit, Mich. W. H. Old R. L. Wilson . 


Cuu, Yao-Han, Graduate Student of Massachusetts Institute of Tech- 


James Holt 


°C L Svenson 

















nology, Cambridge, Mass. G. B. Wilkes A. L. Hessels: 
CLARK, ‘ARTHUR E., Ener., Grinnell Co. of Canada, Ltd., Toronto, Ont., W. H. Evans A. J. Strain 
Canada. Vv. J. Jenkinson J. P. Fitzsimons 
Davis, JoHn C., Pres. & Mer., J. C. Davis, Ltd., Winnipeg, Man., D. F. Michie Einar Anderso 
Canada. F. L. Chester F. T. Ball 
Davis, JoHN T., Sales Ener., The Trane Co., Ltd., Houston, Texas. R. F. Taylor A. F. Barnes “ 
M. P. Noll E. R. Thomas 
DoueErty, Rocer J., Vice-Pres., Shaw Perkins Manufacturing Co., Pitts- F. C. McIntosh R. B. Stanger . 
burgh, Pa. E. C. Smyers P. A. Edwards 
Epwarps, ARTHUR F., Mech. Designer, Department of Public Works, H. H. Angus H. R. Roth 
Toronto, Ont., Canada. R. P. Allsop K. L. Leite! 
ENDELMAN, Harry, Engrg. Draftsman, Navy Dept., Bureau of Ships, G. P. Lively C. W. Porter F 
Washington, D. C. D. S. Berres *R. T. Moore 
EWweELL, WALTER A., Kaiser Engineers, Oakland, Calif. D. J. Milligan J. W. Markert : 
V. J. Cucei R. N. Nyborg 
Fava, ALBERT A., Plant Engr., Atlantic Gelatin Co., Inc., Woburn, Mass. J. R. Bergan H. L. von Reht« 
H. M. Tarr L. S. MacGan: 
Fay, Samvuet C., Indus. & Home Insulation Engr., The Eagle Picher H. E. Lewis R. F. Hahn 
Sales Co., Cincinnati, Ohio S. L. North B. J. Seckinger 
FORRESTER, CHARLES O., Mech. Ener., Federal Public Housing Author- A. H. Rumbold Cc, L. Templin = 
ity, Atlanta, Ga. D. F. Lindstrom L. L. Barnes 
Fox, Francis J., Supvsr. of House Heat Testing, Minneapolis Gas H. C. Mills Lyman Gross nt 
Light Co., Minneapolis, Minn. H. M. Betts C. E. Wiser ie 
GOELLNER, JoHN A., Pres., Monarch Metal Weather Strip Corp., St. B. C. Simons *V. H. Hiersme Indi 
Louis, Mo. G. B. Rodenheiser *Morgan Schwir 


GoTrTrsCHALL, WALTER C., Pres. & Estimator, Industrial Insulation, Inc., E. H. Riesmeyer, Jr. R. B. Stanger 
Pittsburgh, Pa F. C. MeIntosh E. C. Smyers 
GRUTZMACHER, Ropert L., Mgr., Space Hts, Div., Natural Gas Equip- S. W. Ter I , % 
ment, Inc., San Francisco, Calif. 1M inl d M4 oe 
Hece.e, Ricuarp H., Owner & Mer., H. W. Hegele Co., Urbana, Ojo. J. D. Slemmons L. J. Nichols pana 
H. R. Allonier *Ralph Harmar 


*Non-member. 
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otioe 


gums, LiorD J., Mech. Engr., English & Lauer, Inc., Los Angeles, 
Calif. 

xson, Roy W., Partner, Johnson-Lenz Heating & Piping Contrac- 

pH ors, Memphis, Tenn. 

waruzrecH, THEODORE F., Jr., Supt. of Bldgs. & Grounds, Board of 
Education, Glens Falls, N. wa 

vex, R. HS. Hts, & Vent. Draftsman, Richard Crittall & Co., Ltd., 
London, England. 


», Norton W., Publisher, Heating & Sanitary Age—Age Pub- 


NGS ns, Ltd, Toronto, Ont., Canada. 


licat 
yaeck, WALTER N., Sales Engr., Wisconsin Ice & Coal Co., Milwau- 
kee, Wis. 


vz, ALrrep W., Partner, Johnson-Lenz, Heating & Piping Contrac- 
“tors, Memphis, Tenn. 


ygconert, VERNON G., Supt. of Purchasing, The Farquhar Furnace 
‘Co. Wilmington, Ohio. (Advancement) 


yyng, IVAN E., Owner, Consolidated Heating & Ventilating Co., Los 
Angeles, Calif. 


“anpLess, Howarp F., Fan Engr., Moore Machinery Co., San Fran- 
cisco, Calif. 


canny, Jonn L., Mer., Pibg. & Htg. Dept., Harris Pump & Supply 
Co., Pittsburgh, Pa. 


‘ity, Ropert E., Sales Engr., Bay Cities Asbestos Co., Oakland, 
Calif 


IxytosH, Ropert M., Mech. Engr., Harley-Ellington & Day, Detroit, 
Mich 


‘Kay, WinLiAM H., Supt., of Stoker Engrg. Dept., The Winnipeg 
Supply & Fuel Co., Ltd., Winnipeg, Man., Canada. 


Master, SHERMAN G., Mer. of Htg. Dept., Richards Manufacturing 
Co. Grand Rapids, Mich. 


wer, WarRREN W., Canadian Sales Engr., Frigidaire Products of 
Canada, Leaside, Ont., Canada. 


ww, Ropert L., Owner, Morgan Appliance Co., Houston, Texas. 
me, CHARLES E., Sales Engr., Consolidated Engines & Machinery 
o, Ltd., Toronto, Ont., Canada. 


won, James A., Jr., Partner, James A. Nelson Co., San Francisco, 


Calif, 


wee, Frank L., Mech. Enegr., U. S. Engineers, San Francisco, Calif. 


wweLee, GeorncE V., Asst. Prof. of Mech. Engrg., Fenn College, Cleve- 
land, Ohio. 


IowaL W., Final Test Engr., Perfex Corp., Milwaukee, Wis. 


rusoN, Owen D., Engr., General Air Conditioning & Heating Co., 
San Francisco, Calif. 


®, Harotp C., Asst. Mer., Air Conditioning Div., Servel, Inc., 
Evansville, Ind. 


ssinc, Ratepu L., Designing Engr., Natkin & Co., Houston, Texas 


ixesy, Luoyp B., Indus. Engr., Houston Lighting & Power Co., Hous- 
ton, Texas. 


sveYER, Epwarp H., Jr., Htg. Engr., Schaffer Heating Co., Pitts- 
burgh, Pa. (Advancement) 


eeTs, Ertc, Sales Repr., McDonnell & Miller and H. A. Thrush & 
San Francisco, Calif. 


sell, JAMES R., Designer & Checker, Meadows, Critoph & Misener, 
Toronto, Ont., Canada. 


ak, Paul B., Field Engr., General Controls Co., Cleveland, Ohio. 
r, CHarRLes L., Secy.-Mgr., The Farquhar Furnace Co., Wilmington, 
Unio. (Advancement) 


Reiner, W. F., Owner, Schreiber Institute of Refrigeration, Kansas 
City, Mo 


warTz, Frep D., Cons. Engr., Lloyd & Schwartz, Los Angeles, Calif.. 
EHAN, JOHN T., Sales Engr., Crane O'Fallon Co., Denver, Colo 

MATE, JAMES C., Branch Mer. & Vice-Pres., Noland Co., Inc., At- 
anta, Ga 


KLE, Freep A., Pres. & Gen. Mgr., Stickle Steam Specialties Co., 
Indianapolis, Ind. 


“ON, De Parx, Application Engr., The Bahnson Co., Winston- 
Nc. 
Ney, L. Poster, Mgr., Mulch Brothers, Hollidaysburg, Pa. 


~ Groner, Sales Engr., Pease Foundry Co., Ltd., Toronto, Ont., 
anada 


~ Rt ABD D., Milwaukee Plumbing & Heating Supply Co., Mil- 
aukee, Wis, 
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A. J. Hess 
Harrold English 


J. B. Lammons 
Ralph Hughes 


R. W. Buckley 
E. J. Trimbey 


W. W. Nobbs 

*G. W. Peach 
W. H. Evans 
H. R. Roth 


F. G. Weimer 
Rex Vernon 


T. J. O'Brien 
J. B. Lammons 
A. P. Kratz 
F. R. Bishop 


oO. W. Ott 
J. M. Moriarty 


D. L. Williams 
E. W. Howes 


T. F. Campbell 
R. B. Stanger 

W. W. Cockins 
W. P. Scott, Jr. 


W. H. Old 
M. B. Shea 


Einar Anderson 
O. J. Hatch 


F. C. Warren 
W. W. Bradfield 


W. H. Evans 
H. R. Roth ° 


L. D. Greenwood 
J. A. Walsh 


W. H. Evans 
H. R. Roth 


J. 1. Sprott 
H. V. Hickman 


G. M. Simonson 
N. H. Peterson 
Cyril Tasker 
G. L. Tuve 


L. B. Miller 
M. W. Crew 


D. L. Williams 
Cc. D. Williams 


.. Knighton 
P. Noll 


F. C, Brandt 
L. L. Ladewig 


F. C. Brandt 
L. L. Ladewig 


J. F. Collins, Jr. 
T. F. Rockwell 


James Gayner 
Cc. E. Bentley 


S. A. Jennings 
W. H. Evans 


R. M. Conner 
E. C. Webb 


A. P. Kratz 
F. R. Bishop 


D. M. Allen 
L. P. Heaven 


W. O. Stewart 
George Hatch 


H. J. Woehlke 
A. W. Cooper 

D. F. Lindstrom 
E. R. Foss 

W. C. Bevington 
G. B. Supple 


Arvin Page 
F. E. P. Klages 
I. H. Geiger 
F. C. McIntosh 


William Eaton 
H. B. Jenney 


F. G. Weimer 
Rex Vernon 
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M. C. Greiner 
Leo Hungerford 


N. C. Ledbetter 
E. E. Scott 

E. L. H. Meyer 
G. 8. Jamison 


*Maurice Drury 
*C. H. Goodwin 


H. G. 8. Murray 
J. P. Fitzsimons 


M. W. Bishop 
H. W. Schreiber 


Ralph Hughes 
N. C. Ledbetter 
G. A. Voorhees 
L. G. Miller 

J. S. Earhart 
A. J. Hess 

Cc. D. Williams 
N. H. Peterson 
F. C. McIntosh 
E. C. Smyers 
H. V. Hickman 
K. O. Alexander 


H. E. Paetz 
F. X. Marzolf 


F. T. Ball 
E. Fitzmorris 


C. H. Pesterfield 
0. D. Marshall 


H. G. S. Murray 
J. P. Fitzsimons 


A. F. Barnes 
M. P. Noll 


H. G. S. Murray 
J. P. Fitzsimons 


N. H. Peterson 
K, O. Alexander 


T. C. Douglass 
D. I. Murphy 


L. G. Seigel 

G. B. Priester 
Rex Vernon 

H. W. Schreiber 
N. H. Peterson 
H. V. Hickman 


H. J. McFadden 
F. A. Grossman 


W. M. Andrews 
M. P. Noll 


W. M. Andrews 
M. P. Noll 


F. C. MeIntosh 
P. A. Edwards 


J. I. Sprott 
H. V. Hickman 


Vv. J. Jenkinson 
*T. C. Agnew 


J. W. James 
J. E. Wilhelm 


G. A. Voorhees 
L. G. Miller 


David Caleb 
M. Arthur, Jr. 


A. J. Hess 
Art Theobald 


E. J. McEahern 
J. H. McCabe 


W. J. McKinney 
Cc. L. Templin 


G. O. Jackson 
S. E. Fenstermaker 


James Marshal! 
M. D. Brown 


*J. S. Hunter, Jr. 
*W. L. Faust 


William Philip 
Vv. J. Jenkinson 


H. W. Schreiber 
M. W. Bishop 
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; Candidates Elected 





In the past issues of the Journal of the Society the names of the following men were listed as Candidates ; + yo. 
bership. The membership grade of each Candidate has been assigned by the Committee on Admission and Ad\ — 
and balloted upon by the Council. We are now instructed by the Couneil. 

8, of the By-Laws, the following list of candidates elected: 


MEMBERS 
Appig, Grorae R., Managing Director, J. G. Wagstaff, Ltd., Dukin- 
field, Cheshire, England 
ARCHER, WILLIAM J Ener., 
Calif. 

Brown, J. Mason, Ener., 
Harrison, N. J 
(CARPENTER, JAMES H., 
Syracuse, N. Y. 


Howes & Whitaker, San Francisco, 


Worthington Pump & Machinery Corp., 


Director, Student Training, Carrier Corp., 


COLTON, FREDERICK R., Branch Mer., Norris Warming Co., Birm- 
ingham, England 
Duptey, Wittiam H., Jr., Dist. Mer., The Trane Co., New Orleans, 


La. (Advancement) 
ENGELBACH, A. A., Eagle Corp., Washington, D. C 
FENSTERMAKER, SIDNEY E., JR., Sales & Design Engr., 5S. E 

termaker & Co., Indianapolis, Ind (Advancement) 
FREEMAN, Cassius W., Chief Designer, Paul D. Bemis, Hartford, 

Conn. 

Haas, EMIL, Jr., Managing 

Mo. (Adrancement) 
Asst. Dir. of Development 


Fens 


Partner, Natkin & Co., Kansas City 


HANSON, LaRs C., Carrier Corp., Syra 
cuse, N. ¥ 

HILLARD, HENRY F., 
Lake City, Utah 


Chief Enger., Mountain Fuel Supply Co., Salt 


KEANE, G. F., Application Engr., Carrier Corp., Syracuse, N. Y 
(Reinstatement) 
KENNEDY, JAMES C., Htg. Engr., Edward Joy Co., Syracuse, N. Y 


KRAYENHOF, Haro.p G., Sales Mer., The Lennox Furnace Co., In 
Syracuse, N. Y. (Reinstatement and Advancement) 


Partner, Hubbard, Rickerd & Blakeley, New 


LAWLESS, ALBERT J., 
Haven, Conn 
LYONS, Ear C., Hte. & Air Cond, Engr., General Engineering Co 
(Canada), Ltd., Toronto, Ont., Canada 
McCuMBER, BuRTON R., Staff Asst., Carrier Corp 
McGrver, A. E., Supvsr., Stationary Boiler Plants, Canadian Pa- 
cific Railway Co., Toronto, Ont., Canada (Advancement) 
McGuire, JAMEs W., Owner, James W. McGuire, New York, N. Y 
MvVEHLIG, EutmMer J Construc Ener F. W. Woolworth Co.. 

Denver, Colo 


Syracuse, N. Y 


PATTERSON, JAMES C Director of Indus. Htg. Sales, Carrier 
Corp., Syracuse, N. Y 

PrerscH, HERMAN A., Chief Engr., Heater Sect., Dravo Corp., 
Pittsburgh, Pa 

Rosson, Paut D., Pres., Robson & Woese, Int Syracuse, N. Y 

Roru, HERMAN P., Produc. Mer., National Technical Laboratories 
South Pasadena, Calif 

ScHLENK, HuGo, Jr., Engr., The Northwest Paper Co., Cloquet 
Minn 

SHAWHAN, SAMUEL F., Ener., Carrier Corp., Syracuse, N. Y 


SINGLETON, WILLIAM H Vice-Pres., Mehring & Hanson Co 
Washington, D. C 
SMITH, STANLEY K., Ist 
Westfield, Mass 
Srains, W. A., Chief Engr., The Lowe Stoddard Co., Los Angeles, 

Calif Reinstatement) 
Srronc, Henry G., Director of Sales, Transportation, 
tioning and Refrigeration, Carrier Corp., Syracuse, 


Vice-Pres., The H. B. Smith Co., Inc 


Air Condi 
I ¥ 


TUCKER, Sypney, Chief Enegr., Fitzgibbons Boiler Co., Inc., Oswego 
: ¥ 


Watson, M. Barry, Cons. Engr Toronto, Ont Canada Re- 
instatement) 
Watt. Ropert D., Pres., Electrol Oil Burner Corp., Seattle, Wash 


Advancement) 
Application Ener., Worthington Pump & Ma 
Utah 
Exec 


Watts, Epwarp J., 
chinery Corp., Salt Lake City, 

WHELER, A. Gorpon, Engr. and 
Syracuse, N. Y 

WILLIAMS, CHARLES R., Vice-Pres., 
Toronto, Ont., Canada 

WiLson, Maurice J., Ener., 

Wri, Wiison J., Asst. to Mer., 
Electric System, Toronto, Ont., 


House Sheet Metal Co 


Dickie Construction Co., dad 


Syracuse, N. Y 
Dept Toronto 


Carrier Corp., 
Power 
Canada 


Hydro 


ASSOCIATES 


BeIKN, JOHN B Sales Ener., American Radiator & Standard 
Sanitary Corp., Springfield, Mass 

BRIDGMAN, Ropert L., Sales, American Radiator & Standard Sani 
tary Corp., Washington, D. C 

Curistie, Ropert W., Engr., United 
Hoboken, N 

CocHRAN, Lucius D., 
Co., Warren, Ohio 


States Testing Co Inc., 


Ener., American Welding & Manufacturing 


FREDERICK B., Owner, Fred. B. DeBra Co., « 
Bastian Morley Co., Inc., Atlar 
Central Mi 


DeBrRa, 
Dorson, Russe. F., 
FENNER, WALTER M., Ener., Secy.-Treas., 
ing Supply Corp., Columbus, Ohio. 
GEISSENHAINER, Louris R., Owner, L. R 


Geissenha 


Mass. 

GETTINGER, EpvGar W., Prod. Design Ener Amer 
Co., St. Louis, Mo. 

Grecory, Henry D., Htg. Dept., Hendrie & Bolthoff 
ing & Supply Co., Denver, Colo. 

HARTWIG, WaLTerR J., Mech. Enegr., Service Comma: 
Omaha, Nebr 

HAvusserR, Frev L., Partner, Ward & Hausser, Hart! 

HeacocK, GROsVENOR W Sales Ener O'Brien 8; 
Syracuse, N. Y 

HERRMAN, DONALD D., Chief Engr., Hartzell Ind 


Ohio 
Hickey, C. B., Sales Ener 
Supply Co., Denver, Colo 
Don P., Engr. and 


Hendrie & Bolthoff Mar 


KENNEDY, Estimator, Sans ‘ 
N. Y 


LYNCH, CHARLES B., Chief Enger., McCann Furnace ( 
Ohio 

MAYCOCK, 
Utah 

MeCarTuy, FrRANcis W., Dist. Mer 
lator Co., Des Moines, Iowa 

Mooney, Mark E., Director of Sales 
Corp., Syracuse, N. Y¥ 

Howarp W., Factory Enegr., Boston 
H., Application Ener., 

Syracuse, N. ¥ 

Repr 


AMBROSE A., Mer., A. A. Maycock Co., 8S 
Minneapolis-H 
Applied Ref 


Mass 
Minneapo 


PEARY, 

PERKINS, STANLEY 
Regulator Co 

PETTINGELL, JOHN M., Dist 
Boston, Mass 

Pork, Epwarp F 

Prick, ALBERT Z., 
Charlotte, N. C 

RAINEY, NORMAN W., Air Cond 
Pa 

RetcHow, WILLIAM A., Branch Mer 
ulator Co., Kansas City, Mo 

RIEHL, WILLIAM L., Asst. to Vice 
Co., Rome N. ¥ 

Ritcure, Georce W 
(hio 


Ropison, BD. J 
Supply Co., 


American Air F 


Business Mer., Carrier Cory Ss 
Pres. and Treas., The A. Z. Fr 


Ener... Danforth C 


Minneapolis-H 
Pres The U1 


Motors Bomber P 


Genera! 


Ener. in Charge of Indus. Dept M 


Salt Lake City, Utah 


SCHAARSCHMIDT, KaRL F., Partner, Majestic Heat 


Mich 
SHULL, Leon F., Price Specialist, Office of Price Ad 
Denver, Colo 


SHESLER, JOoNN A., Field Engr Hoffman Spe 
Yonkers, N. Y 


Simpson, Harry, Htg Ont., C 


Contractor, Toronto 
Sales Mer., Carrier Corp., § 
Owner, Oneida Supply Co., Or 
Owner, Stephan & Lambert 
Owner, K. J. Stickrath, Mck 
SWEENEY, GeorGeE J., Vice-Pres. and Mer., Air Equi! 

Air Devices, Inc., New York, N. Y 
Wepesrock, Arcn I[L., Staff Ener., 
N. Y 


Spriaces, Cari U., Asst 
SPRINGER, Joserpn J., 
STEPHAN, CHARLES ©., 
STICKRATH, KENNETH J., 


Johns Manville 


WiILLovuGcHeRy, JosEern D., Owner, F. W. Willous 
Colo 
YaTes, Ropert A., Mer., Yates & Co Brandon, 4 


Reinstatement) 
YEAZEL, HAROLD F., Asst. Sales Mer., The Lennox 
Inc., Syracuse, N. Y 


ZIEMBA, WALTER P., Draftsman, N. B. Hubbard, De 


JUNIORS 
CHURCH, RICHARD A., Engr., Carrier Corp., Syra 
De JARLAIS, GorDON M., Test Engr., Sunbeam Ele 
facturing Co., Evansville, Ind 
Dover, DonaALp E., Mech. Ener., Carrier Corp., 5 
GRAY, FRANK L., Jr., Ener., Carrier Corp., Chicago 
GRIELSAMER, PHILIPPE, Student Ener Carrier Inte 
Vision, Syracuse, N. Y 
Ross, Morwick, Lt., U.S.N.R 
Washington, D. C 
TAYLOR, Eric I.. Director and Tech. Adviser, The |! 
ing & Ventilating Co., Ltd., Leicester, England 
WaGNER, HARLAN C., Jer., Draftsman, Newport News 
& Drv Dock Co., Newport News, Va 


jurean of Med 
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to post herewith, as required by Art. B-II| ¢.. 
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pOWNS INSTALLS CENTRAL NEW 
yORK CHAPTER WITH RECORD 
NUMBER OF CHARTER MEMBERS 


s. H. Downs, Kalamazoo, presi- 
gent of the Society, installed Cen- 
tral New York chapter with a char- 

0- Mor membership of 103, a new rec- 


of the charter these officers were 
elected by unanimous vote: Pres., 
C. M. Ashley; Vice-Pres., Carl F. 
Woese; Secy., F. E. Hockensmith; 
Treas., R. E. Cherne. Board of 
Governors: C. O. Mackey, M. N. 
Noble and H. F. Randolph. 

Dr. Carrier and Mr. Noble were 


For many years he has been su- 
perintendent of the company’s cen- 
tral heating department, which sup- 
plies steam service to the principal 
buildings in downtown Detroit. As 
assistant to the general manager 
Mr. Walker served in organization 
planning matters, and as a con- 
sultant on various commercial and 
economic problems affecting special 
industrial service. He has a wide 


Mr. Walker is an honorary mem- 
ber and a past president of the 
National District Heating Associa- 
tion. Mr. Walker is author of a 
number of papers on heating and 
ventilating, and co-author of a text 
book on this subject. He and Sabin 
Crocker of Detroit Edison have 
published a handbook on piping. 
For years he has taken an active 
part in the work of several scien- 
tific societies. He joined ASHVE 
in 1916, has served as Vice Presi- 
dent, chairman of Committee on 
Research, chairman of the Guide 
Publication Committee, Finance, 
Standards, Executive, and many 


I’. Gant, I E. Giesecke, E. Holt Gurney 


Hart, C. V. Haynes, E. Vernon Hill, Johr 


McIntire, F. B. Rowley and A. C. Willard 


D. Winans, Chairman; M F. Blankir 


nt ; : ex 
oe ford, 1D ete aN stare “ih named the new chapter’s § repre- 
er’s organization meet- , . 
The chap o~ ; sentatives at the 51st Annual Meet- 
ng was held last November 21, ing in Boston 
National Secretary A. V. eas 7 ; ; 
when Na told th ith a In addition to describing the experience in company affairs. 
| s i) e ) as nie ; 
ae 4 “ 4 ee trend of leadership in engineering 
's new chapter, bringin . : 
1944's mt total of ar i +. g when making formal presentation 
rear’s total of new candidates > 
the year pe ~ . a : ‘ of the new chapter's charter, Pres- 
30 a ime, two pas : 
to 630. D Ww H. Carri pe ident Downs afterward gave a very 
psidents ° : . Carrier anc : . , : 
oe 4 se 7 ‘ k interesting and informative talk on 
’ riscoll, were guest speak- es = ‘ : 
W. H. 3 a ae g Fake . The Flow of Air and Gases in 
ors : ier discussec e im- ie . ma 
rs. Dr. Carrier — -_ Various Systems. 
tance of cooperation in testing 
nd research, and the Society’s con- 
ribution to America’s eminence. a ge A ll 
Mr. Driscoll gave highlights. from m ad 
he history of heating and venti- James Herbert Walker was elect- 
lating, and, like Dr. Carrier, urged ed vice president of The Detroit 
ligible members to join the local Edison Co., Detroit, Mich., at a 
hapter being formed. meeting of the Board of Directors 
At the installation meeting the on March 20. He was employed by 
rganization committee headed by The Detroit Edison Co. in 1912, 
|. N. Noble as chairman announced following his graduation from the 
ominations for chapter officials. University of Michigan with a de- 
Following Mr. Downs’ presentation gree in mechanical engineering. other technical committees. 
* * * * * ol 
American Society of Heating and Ventilating Engineers 
Headquarters wood, W. lL. Fleisher 
51 Madison Ave., New York 10, N. Y. L. A. Harding, H 
(Tel.: AShliand 4-0291) Howatt, W. T. Jones, D. D. Kimball, G. L. Larson, 8S. R. Lewis 
Thornton Lewis, J , ; 
Officers : , 
Special Committees 
sident C.-E. A. WINSLOW 
First Vice-President ALFRED J. OFFNER idmission and Advancement H. B Hedges Chairman (one 
id Vice-President .W. A. Russen year); C. H. B. Hotchkiss (two years); E. L. Crosby (three 
+ > _ INDE e wears? 
an oa “ e. Ga a0 om Chapter Relations 
peCrerar'y A. V. HUTCHINSON F. C. McIntosh, H Roth, H. E. Sproull, T. D. Stafford 
rchnical Secretary Cart H. FLINK Constitution and By-Laws R H Carpenter Chairman Ss H 
Downs, J. H. Walker 
F. Paul Anderson Award: A. J. Offner, Chairman; W. H. Carrier 
. F. E. Giesecke, W Fleisher, F. B. Rowley 
Council Publication: L. E. Seeley, Chairman (one year): J. C. Fitts (tf 
" vears): W EK. Heibel (three veares) 
. A. WINSLOW, Chairman ALFRED J. OFFNER, Vice-Chairman War Service: FE. 0. Eastwood. Chairman: M. F. Blankin. W. H 
Ly Years: W. A. Dantetson, H. R. Rotu, ERNeEstT SZEKELY, Carrier. S H. Downs. A. C. Willard 
*. Years: C M. ASHLEY, L. T. AVERY E. Sretey, G. D 
NANS 
me Year: J. F. Corus, Jr., S. H. Downs, James Hott, FE. N . 
IcDoNNELL, T. H. Urpaw. G. L Tuve, Ex-Officio Committee on Research 
ASHVE Research Laboratory 
° . 10700 Euclid Ave., Cleveland 6, Ohio 
Council Committees (Tel.: RAndolph 8844) 
inl . ‘ : , . . L. Tuve, Chairman 
wre - " McDonnell, Chetrmes ; H Downs, L E. L SAUNDERS, Vice-Chairman 
mance—-B. M. Woods, Chairman; C. M. Ashley, T. H. Urdah! Cyril TASKER, Director of Research 
retings-—James Holt, Chairman; L. T. Avery, A. J. Offner FIELDNER, Ex-Officio 
embers) p—J. F. Collins, Jr.. Chairman; W. A. Russell, G. D 
x Winans 
ee L. P. Saunders, Chairman; W Danielson, Ernest Siskin Toare: Rh, 


Advisory Council 


4. Downs, Chairman: Homer Addams 


W H. Carrier, S. E. Dibble, W. 


. Driscoll, E. 0. East- 


R. K. THULMAN, W 


Two Years "he M 


“ONNER, JOHN A. Gorr, F. W. HutTcHIN#«ON 


ZIFBER 


ASHLEY, F. FE. Gresecke, F. C. McInrosn, 


G. L. Tuve, T. H. URDAHL 


One Year: JOHN 


James, H. J Rose, L. P. Saunpgers, L. E 


See.ey, A. E. Stacey, Jr 


F. Blankin, D. 8S 


Vice-Chairman & 
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Executive Committee 


G. L. Tuve, Chairman; L. P. SaunpDeEers 


AsuLey, H. J. Rose and L. BE. Sre.iey 











CHAPTER DELEGATES COMMITTEE 

° CHAPTER NOMINATING COMMITTEE 
CHAPTER DELEGATE ALTERNATE REP 
se 3 Dutietene oe aX aeiniies RESENTATIVE ALTE ivan 
Milner Noble C. M. Ashley CENTRAL New York an Vues T. T Tug 
J. D. Slemmons A. Il. Brown CENTRAL OHIO 
G. V. Sutfin E J. Richard Guncanesane H. R. Allonier W. M. Mvier 
D. M. Hummel Stanley Hart CONNBCTICUT E. J. Richard ; Sy 
G. C. Kerr L. K. Nelson DELTA L. E. Seeley J. Bo Wrig 
Cc. L. Peterson R. B. Holland GOLDEN GaTE o © Sar L. K Nel 
A. O. May J. S. Locke ILLINOIS Cc. L. Peterson R. B. Holly 
W. C. Bevington S. E. Fenstermaker INDIANA & 2 say J Lod 
M. L. Todd T. R. Johnson Iowa G. B. Supple C. W. Stewy 
R. B. Mason D. M. Allen KANSAS CITY m. Db. Soda T. R. Jobin 
Einar Anderson F. T. Ball MANITOBA % B. Magen D. M.A 
D. M. Archer Cc. W. Larson MASSACHUSETTS as guaerecs win 
W. A. Danielson MEMPHIS C. W. Larson D. M. ar 
W. H. Old R. F. Connell MICHIGAN "+ Ww 
F. W. Legler R. E. Gorgen MINNESOTA . H. Old R. F 
R. F. Wormley Leo Garneau MONTREAL B. F. Bell J. bH 
Verne Simmonds D. E. McCulley NEBRASKA R. F. Wormley Leo Garng 
C. 8. Koehler H. J. Ryan New York Verne Simmonds D. E. Met 
F. E. P. Klages E. S. Theiss NORTH CAROLINA © Koehler H. Jt 
B. J. Foss R. K. Werner NortH Texas B. BF. Klages = r 
W. A. Evans NORTHERN OHIO . J. Foss & KW 
F. X. Loeffler E. T. P. Ellingson OKLAHOMA soe yeoman . me 
H. R. Roth A. S. Morgan ONTARIO X. Loeffier E. T. P 
J. A. Freeman =. C. Willey OREGON y° J. Jenkinson J. P. Fitas 
D. C. Griffin >. H. Langdon PACIFIC NORTHWEST D. rc] Freeman E. W 
A. C. Caldwell R. D. Touton PHILADELPHIA H. B riffin B. H. La 
D. W. Loucks B. B. Reilly PITTSBURGH oe Ed 
F. L. Adams Eimo Hall RocKy Mountain IE Selby» D. W. La 
G. B. Rodenheiser Cc. F. Boester St. Louis CF. me ; 
J. A. Walsh B. P. Fisher SourH TEXxas J. A. Walsh 5 
Maron Kennedy Art_ Theobald SOUTHERN CALIFORNIA Maron —— dy B. I 
E. V. Gritton J. T. Young, Jr. UTAH EV. Grittes Art Theota 
F. A, Leser R. S. Dill WASHINGTON, D. C L w. M: om J. T. Young, J 
F. C. Warren Cc. H. Pesterfield WESTERN MICHIGAN CH ety 8 FA. Le 
F. A. Moesel S. W. Strouse WESTERN NEW YorK Ss. W. —— “ami & Wart 

_ r ~ y - . . & swe rarnh 
E. W. Gifford M. W. Bishop WISCONSIN M. W. Bishop Ernest Sech 

. 
Officers of Local Chapters 

Atlanta: Organized, 1937 Headquarters, Atlanta, Ga. Meets, ina: anis 42 
First Monday. President, I. B. Kagey, 611 Bona Allen Bidg., entn ane: es. > Ds a — 
oe 3 Secretary, M. F. DuChateau, Washington St. Viaduct, row ged Bidg., Greensboro ‘Secretary, w. L Hunken 

Central New York: Organized, 1944. Headquarters, Syracuse, N ee 
N. Y¥. President, C. M. Ashley, 200 S. Geddes St., Syracuse 1. " orth Texas: Organized, 1928 Headquarters, Dallas 
Secretary, F. E. Hockensmith, 400 N. Midler Ave., Syracuse. Meets, Third Monday. _ President, E. T. Gessel, 610 Thomas | 

Central Ohio: Organized, 1944. Headquarters, Columbus, Ohio Dallas 1. Secretary, C. Rollins Gardner, 911 Camp St., Da 
President, J. D. Slemmons, 2 Fifteenth Ave., Columbus 1. Secre- 4 Northern Ohio: Organized, 1916. Headquarters, Cleveland 
tary, A. W. Williams, 5 E. Long St., Room 808, Columbus 15. leets, Second Monday. President, D. L. Taze, 1302 Swet 

Cincinnati: Organized, 1932. Headquarters, Cincinnati, Ohio. Bidg., Cleveland 15. Secretary, R. H. Cutting, 3795 Gi 
Meets, Second Tuesday. Honorary President, Capt. E. Hust. Rd., Cleveland Heights. . 

President, G. V. Sutfin, 1005-6 American Bidg., Cincinnati 2. Sec- Oklahoma: Organized, 1925. Headquarters, Oklahoma ( 
retary, A. W. Edwards, 626 Broadway, Rm. 307, Cincinnati 2. Meets, Second Monday. President, E. T. P. Ellingsor 

Connecticut: Organized, 1940. Headquarters, New Haven, Conn, 1288 Bldg., Oklahoma City 2. Secretary, G. T. Donceel, 0} 
President,*L. A. Teasdale, 20 Ashmun St., New Haven. ‘Secre- Natural Gas Co., Oklahoma City. 
tary, Winfield Roeder, 405 Temple St., New Haven. Ontario: Organized, 1922. Headquarters, Toronto, Ont 

Delta: Organized, 1939. Headquarters, New Orleans, La. Meets, First Monday. President, A. S. Morgan, 156 Glenn 
Second Tuesday. President, L. V. Cressy, 423 Baronne St.. New oronto, Ont. Secretary, H. R. Roth, 57 Bloor St., W 
Orleans 13. Secretary, J. S. Burke, 317 Baronne St., New Or- Ont. 
leans 9. Oregon: Organized, 1939. Headquarters, Portland, Or: 

Golden Gate: Organized, 1937 Headquarters, San Francisco, Thursday after First Tuesday. President, F. F Uri 
Calif. Meets, First Wednesday. President, C. L, Peterson, 2 5%. W- Burlingame Ave., Portland. Secretary, M. W. | 
Indian Rock Path, Berkeley. Secretary, James Gayner, 260 Cali- S. E. Sixth Ave., Portland 14. 
fornia St., San Francisco 11. Pacific Northwest: Organized 1928 Headquarter s 

iMinois:. Organized, 1906. Headquarters, Chicago, Ill. Meets, Wash. Meets, Second Tuesday. President, M. N. Muss 
Second Monday. President, A. O. May, Room 925, 53 W. Jackson Third Ave., Seattle 1. Secretary, J. D. Sparks, 7331 W 
Bivd., Chicago 4. Secretary, C. M. Burnam, Jr., Room 1605, 6 Lake Way, Seattle 3. | 
N. Michigan Ave., Chicago 2. Philadelphia: Organized, 1916 ey war. er = Philadse 

Indiana: Organized, 1943. Headquarters, Indianapolis, Ind. Meets, Second Thursday. President. A. C, Caldwell > 
Meets, Fourth Friday. President, W. C. Bevington, 730 Indiana St., Philadelphia 43. Secretary, J. O Kirkbride, t rt 
Pythian Bldg., Indianapolis. Secretary, C. W. Stewart, 1001 York locust Sts., Philadelphia 6. 

St., Indianapolis. Pittsburgh: Organized, 1919 Headquarters, Pittsburg! 
jowa: Organized, 1940. Headquarters, Des Moines, Ia. Meets, Meets, Second Monday. President, T. F. Rockwell, Carn: 
Second Tuesday. President, W. W. Stuart, 417 St., Des Stitute of Technology, Schenley Park, Pittsburgh. Secretar 

Moines 9. Secretary, E. O. Olson, 414 Twelfth St., Des Moines. H. Riesmeyer, Jr., 231-33 Water St., Pittsburgh 22 

Kansas City: Organized, 1917. Headquarters, Kansas City, Mo. Rocky Mountain: Organized, 1944. Headquarters, Denver 
Meets, First Monday. President, D. M. Allen, 215 Pershing Rd., Meets, First Wednesday. President, J. H. McCabe. 17 G 
Kansas City 8. Secretary, R. E. Bade, 1102 Commerce Bldg., St., Denver. Secretary, F. L. Adams, P. O. Box 840, Denver 
Kansas City. St. Louis: Organized, 1918. Headquarters, St. Louis, Mo. Meet 

Manitoba: Organized, 1935 Headquarters, Winnipeg, Man. First Tuesday. President, G. B. Rodenheiser, 4431 Finné 
Meets, Third Thursday. President, Einar Anderson, 152 Banner- St. Louis 13. Secretary, B. L. Evans, 571 Stratford Av 
man Ave., Winnipeg. Secretary, F. T. Ball, 324 Main St., Winni- versity City. 
peg. South Texas: Organized, 1938. Headquarters, Ho 

Massachusetts: Organized, 1912. Headquarters, Boston, Mass. Meets, Third Friday. President, A. F. Barnes, 602 Kirby Bid 
Meets, Third Tuesday. President, D. M. Archer, 143 Federal St., Houston 2. Secretary, B. P. Fisher, Box 92, Houston 
Boston 10. Secretary, C. W. Larson, 184 Sycamore St., Roslindale. Southern California: Organized, 1930. Headquarter Los At 

Memphis: Organized, 1944. Headquarters, Memphis, Tenn. geles, Calif. Meets, Second Wednesday. President, Leo Hung 
Meets, First Monday. President, J. J. Nolan, 78 Washington Ave., ford, 3485 Wonderview P!l., Los Angeles 28. Secretar Art 
Memphis. Secretary, W. E. Thorpe, 78 Washington Ave., Mem- Theobald, 336 North Foothill Rd., Beverly Hills 
phis. Utah: Organized, 1944. Headquarters, Salt Lake | 

Michigan: Organized, 1916. Headquarters, Detroit, Mich. Meets, Meets, First Wednesday. President, H. G. Richardsor 
First Monday after 10th of month. President, W. . Old, 1761 vard Ave., Salt Lake City. Secretary, E. V. Gritt 
Forest Ave. W., Detroit 8. Secretary, A. E. Knibb, 1003 Maryland 15th East St., Salt Lake City. 

Ave., Detroit 20. Washington, D. C.: Organized, 1995. Headquarters. Was" 

Minnesota: Organized, 1918. Headquarters, Minneapolis, Minn. ton, D. C. Meets, Second Wednesday. President, J. W. Marke 
Meets, First Monday. President, F. ’. Legler, 17 28th St. 8506 Garfield St.. Bethesda, Md. Secretary, A. 8S. Gat J 
Minneapolis. Secretary, F. H. Schernbeck, 1057 10th Ave., S. E.. County Rd., Kensington, Md. 

Minneapolis. Western Michigan: Organized, 1931. Headquart: 

Montreal: Organized, 1936. Headquarters, Montreal, Que. Meets, Rapids, Mich. Meets. Second Monday. President, H 
Third Monday. President, A. B. Madden, 1170 Beaver Hall Sq., 2259 Stafford Ave., S. W., Grand Rapids 7 Secret F 
Montreal, Que. Secretary, Lec Garneau, Room 832, Dominion Sq Harbin, Jr., 181 West 2ist St., Holland. 

Bldg., Montreal, Que. Western New York: Organized, 1919 Headquart: Buff 

Nebraska: Organized, 1940. Headquarters, Omaha, Nebr. Meets, N Y¥. Meets, Second Monday President, S. W. 5 Ist 
Second Tuesday. President, B. G. Peterson, 6235 Florence Blvd., Franklin St., Buffalo 2. Secretary, G. E. Adema, 39 Ba 
Omaha. Secretary, D. E. McCulley, 814 S. 14th St., Omaha 2. St.. Buffalo. . 

New York: Organized, 1911. Headquarters, New York, N. Y. Wisconsin: Organized, 1922. Headquarters, Milw: Nis 
Meets, Third Monday. President, C. S. Koehler, 4374 Richardson Meets, Third Monday. President, I. J. Haus, 3880 N_ Richard 
Ave.. New York 66. Secretary, Carl H. Flink, Room 3000, 51 St., Milwaukee 1. Secretary, M. W. Bishop, 261 W Vis 
Madison Ave., New York 10. Ave., Milwaukee 3. 
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Tue EQUIPMENT DEVELOPMENTS 
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your convenience in obtaining more information about 
of this equipment, see coupon on this page. Add the 
, products and companies listed here to your Directory 
tion which you received in your January 1945 Heating, 
ping & Air Conditioning and thus keep your records of 
rees of supply up to date throughout the year. Single 
erisk indicates equipment not listed in Directory Section; 
ble asterisk equipment and manufacturer not listed. 


ial Flow Fans and Pressure Blowers 


Ms No. 2787—The “Type B”, a moderately priced line of 

. Siiihly developed axial flow fans, is now offered for gen- 

W mm) ventilating and air conditioning service by Buffalo 

nE rge Co., 

1 Mortimer 

Buffalo, 

ne Y. In this 

: a 1 a welded 

rohagiiel wheel is 

ed with 

ge hub and 

ryving blade 

ch to give 

iform air 

w over the 

tire blade. 

e large hub 

vents re- 

try losses. 

sings are 

avy gage 

ded steel 

d rigid mo- 

supports 

rmit the 

of stand- 

motors. 

ee axial 

w fans are 

fered in 

ited or di- 

connect- 

models in 

ommpacities up 

45,750 cfm, 

Be in pres- 

Rie@res ranging 

pto 1% in. 

atic. Belted 

odels are 

Ane - axial 

ily (with 

ttionary di- 

tional 

hes) direct 
mhected 

f Efficiency and economy are said to be the outstanding 

aracteristics of two new lines of pressure blowers 

veloped by the same manufacturer. The “Type CB” 

*ntrifugal blower) has a capacity range from 200 to 

”) cfm and a pressure range from % to 2 psi. The 


* 
{108 


Heating, Piping & Air Conditioning, April 1945 

















“Type CC” (centrifugal compressor) unit ranges in 


capacity from 4000 to 75,000 cfm at pressures up to 4 
psi. 
Cast Steel Steam Trap 

No. 2788—Designea for pressures up to 600 psi or 
where all steel fittings are desired, a new cast steel in- 
verted bucket - 
steam trap with 
side inlet, side 
outlet pipe con- 
nections, has 
been announced 





WITS \ 





Wy ~N 
by the Arm- G N ~ Sy y 
strong Machine ZZ a NPR 
Wks., 874 Maple | Y*RS NEN OZ, 
ee Z SS SN 
St., Three Riv- WY Ni NN 
. . a Ni ~ 
ers, Mich. It is N S 
available with S SiN , 
1 3 ; \ ~ \ 
2, %, or 1 in. N NEES 
screwed or : nN uN 
N SQ SS” 


flanged connec- N : 
tions. Flanges QS 
are welded into 
the trap body. 

Height is 11%4 in.; dimensions between flanges range 
from 115 to 12% in., depending upon pipe sizes. 

The inverted bucket and valve lever are made of 18-8 
stainless steel; the valve and seat are chrome steel 
hardened, ground, and lapped. One of the features of 
the trap is that the cap and interior mechanism can be 
removed for inspection or repair without breaking 
either the outlet or inlet connections. The cap and 
working parts are removed as a unit by unbolting the 
cap, leaving the body intact on the line. 


Recirculating Air Heater 

No. 2789—A recent development in industrial oven 
heating is a new recirculating indirect air heater, prod- 
uct of J. O. Ross Engineering Corp., 350 Madison Ave., 
New York 17, N. Y. 

Among the construction features of this air heater 
are a rigid pressed steel frame which can be bolted 
together in as many unit assemblies as desired; flush 
steel casing with concealed bolts and flanges through- 
out; a horizontal two pass, return bend type of inter- 


Heating, Piping & Air Conditioning, [4-45] 
6 N. Michigan Ave., Chicago 2, III. 

| Please ask the manufacturers to send me more informa- 
| tion about the equipment mentioned under the following 
| reference numbers in Equipment Developments and Re- 
j cent Trade Literature. 

(Circle each number in which you are interested) 

| 78 2788 2789 2790 2791 2795 279 4 279 
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changer; a steel, air tight interchanger housing; an 
fractory lined combustion chamber of ample capacity: 
and insulated end panels which complete the ; ssembly 
of each single or group heater. 
This new heater so far is being built in only one oy. 

let temperature range, 500 F to 600 F. 





| Stainless Steel Hose Clamps 


No. 2790**—New stainless steel “Aero Seal” how 
clamps designed for service where conditions requir 
corrosion resistance are jp 
production at the Aircraft 
Standard Parts Co., 177 
19th Ave., Rockford, | 
new mechanically inter] 
saddle permits § eliminatio 
of welds at that vital point 

Features of the design in- 
clude worm gear drive, con- 
pact housing, no loose parts 
Here’s your answer to the prob- : ‘ openable band, \, ration. 
lem of pumping liquids contain- | Proof holding, wide range, long take-up, uniform pre 
ing solids, etc. Catalog F-245 | sure, no distortion of thin wall tubing, and ability t 
fresh off the press presents the | hold high pressures without leakage. 
last word in Non-Clog construc- 


tion—backed by over 30 years | Spreader Type Stoker 


specialized experience, precision . : ; 4 
manufacture and modern pro- No. 2791—The newly introduced “J & J” spreader 
duction practice. Selection tables | tYPe stoker offers many features to increase the ef 
simplify the choice of exact types ciency of combustion and assure trouble-fre 


tion, says the manufacturer, Johnston and Jennings 





Featuring the Newest | 


Designs ... Complete | 
Selection Tables of | 


VERTICAL NON-CLOG 
PUMPS! 


. 
i. 3 


Uy fl 








ete wee ey A _ and sizes to handle your require- 
‘unt wr y ] eth ~ : - : 
for og up is — pear ments. A copy of the Catalog 1s Co., 875 Addison Rd., Cleveland 14, Ohio. One of tl 

Bronze Renewable ck Ab- , : . ~ J . . . » A 3 
sorber and other exclusive fea~- YOUTS for the asking. So are the | features is the non-clogging and dust-tight coal feed: 
tures described im Cat. F243. services of our engineering staff. | adjustable for various operating conditions and é& | 


signed to prevent any spillage of fines along the from 























of the stoker. 
NOTE: There still are some valuable The three-bladed rotor receives the coal from ! 
Sa on tee ia Se feeder tray and discharges it into the furnace off th 
Write for information on sales plan : ‘ ind noe j h 
a and distribution of Economy Pumps. end of the distributor plate, the position and slope 
which are adjustable to meet the requirements of “* 





ferent size furnaces. A small high velocity fan mounte 


~~ © oo’ en ee ee ee ee Ee eS SS DDD... | 





: Send Economy Cat. F-245 without obligation to: : in back of the rotor discharges through orifices u , 
5 NR,» ciiphasecstivesdeoken s das QOURB hii zis on 88 tthe distributor plate, catching the fines and distribu’ 
SORE COMES SENT CUNT Pram ea s| ing them also to all parts of the furnace. This wi 
' rte | comes any tendency of the fines to drool down on to“ 

Re a ee ee Es 7 


furnace hearth, prevents segregation of fines on ™ 


| front grates and lump on the rear grates. 
ECONOMY PUMPS, INC. | All exposed parts of the stoker are air cooled, whi 


HAMILTON, OHIO ' avoids need for water cooling, the manufacturer 54° 
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Here's a new way to lick leaking 
joints in high-pressure and high- 
temperature steam lines. 


With Goetze Bellowseal Gaskets, 
line pressure itself maintains the 
tightness of the closure—the higher 
the pressure, the tighter the joint. 
For, as pressure rises, the two plates 
of the Bellowseal are forced apart 
into the packing to form perfectly 
leak proof joints. 


You can get Bellowseals made in 
MONEL to meet all operating ranges 
and conditions. For high-temperature 
or corrosive service, MONEL is par- 
ticularly suitable. 

Use of MONEL cancels the threat 
of corrosion or oxidation which could 
make the seal inoperative through 
puncture or “freezing” of inside faces. 

MONELalsosupplies the full meas- 
ure of high-temperature strength and 


resilience needed to withstand con- 
stant expansion and contraction. 
Moreover, its good welding qualities 
mean perfectly sound welded joints 
-thoroughly free from porosity 
strong enough to take repeated flex- 
ing. 

And from the viewpoint of the 
manufacturer (who has to groove the 
outer faces) the good machinability 
of MONEL is important, too. 


Thus, in still another power plant 
application, MONEL is used as in- 
surance for long life and trouble-free 
operation. Investigate MONEL and 
all the Inco Nickel Alloys whenever 
you need strong metals that fight 
heat, corrosion, wear and fatigue. 


% As proved in tests using a 6" —400% A.S.A. Van 
Stome flange assembly with flange bolts only 
finger-tight. Gasket showed no leakage during 


cycle changes from O to 600 psi steam at temper- 
atures from saturated to 850° F 


E INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York 5, N.Y. 


NICKEL Ait. ALLOYS 





MONE) 





“KK” MONEL - “S" MONEL - “R" MONEL - “KR MONEL - INCONEL - NICKEL - “Z” NICKEL 


Sheet ... Strip... Rod... Tubing... Wire ...Castings ... Welding Rods (Gas & Electric) 
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The new GOETZE 
BELLOWSEAL GASKET 


consists of 2 discs of 1/16” metal, 
serrated on one face and welded 
together around their outer peri- 
phery. When installing the Bel- 
lowseal, a ring of thin, compressed 
asbestos sheet packing is placed 
over the serrations. Then, the joint 
is tightened up with sufficient bolt 
force to cause the latter to pene-. 
trate the packing. After penetra- 
tion, bolt stress can be reduced 
to an operating valve consi 


ably lower than that usually r 


essary for all-metal gaskets. The 
slight bevel of the inner edges of 
facing discs ensures penetration 
of the pressure between the discs 
and expansign of the gasket. Bel- 
lowseals are made by the Goetze 
Gasket and Packing Co., Inc., 
New Brunswick, N. J. 











GENERAL CONTROLS 


Low Pressure Gas Regulator 





V-300 

















CHECK THESE 


3 Big Advantages 
V-300 HIGH CAPACITY 
V-300 CLOSE REGULATION 
V-300 NOMINAL COST 


Here is a low pressure Gas Regulator that answers 
every requirement for a small, compact, high quality 
regulator that will provide high capacity and close 
regulation, yet be reliable and trouble-free. 


The V-300 regulator is scientifically designed to resist 
corrosion from all types of fuel gases, and is precision- 
built with the finest materials available to insure con- 
tifimous and efficient appliance operation. 


For complete specifications on gas regulators, solenoid 
valves, safety valves, fuel governors and thermostats for 
the Gas Industry, write for Catalog 52B or contact nearest 
General Controls Factory Branch or Distributor. 








NON-CLOGGING 




















DISTRIBUTOR 
PLATE 


The stoker unit is mounted on the cast ir 
with four hinge pins, two on each side. It is « 
remove the two pins on one side, disconnect 
belt, and swing the entire stoker to an angle of 90 de 
with the front of the furnace. This allows easy inspee. 
tion and gives ample working space for adjustme: 

The stokers are furnished in four standard s 
with 16, 20, 24, and 32 in. long rotors. They car 
installed singly or as multiple units to meet the | 
ments of boilers ranging from 75 hp upward. 


3 BLADED ROTOR 


Removing Oil from Refrigerant 


No. 2792—A new method of removing oil fron 
frigerant gas is offered by the Niagara Blower | 
6 E. 45th St 
New York 
17, N. Y. The 
new appara- 
tus, called t 
“Oilout,” uses 
a cylindrica 
drum at 
outlet of the 
coil s ha 
the refriger- 
ant gas 
ters wit! 
tangent 
motion. Mor 
»il is removed 
by this meth- 
od pecause 
the “Due 
pass” coil has 
reduced the 
temperature 
of the gas 9 
that the oll 
vapor has been condensed, says the manufacturer. EB 
pansion of the system from a 4 in. pipe to a 14 in. drum 
(in the model illustrated) reduces the velocity of the 
gas so that the oil is easily removed and held by the 
wall and separator plates of the trap. A sight gast 
and valve for draining the oil are provided. 
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DEPENDABLE 
HEATING 
COUNTS! 


You can Depend on CAMPBELL 8000 Series Heaters 














Campbell Heaters have brought warm air heating to the 
highest point of reliability and efficiency. These units, 
modern as tomorrow in design, are produced by an or- 
ganization with 65 years of experience in building large 


heating plants. 


This background of practical experience has given the 
Campbell Company a thorough knowledge of the prob- 
lems involved in heating large buildings. And this back- 
ground has helped produce the answer to these prob- 


lems—the 8000 Series Heaters. 


These great Heaters are adaptable to duct or ductless 
installation, and will supply an abundant amount of heat 
at an amazingly low fuel cost. They are available for all 
type fuels, in capacities from 725,000 to 6,000,000 B.T.U.s 
per hour. Each size is unconditionally guaranteed to de- 
liver its full rated capacity. Learn more about this 
highly efficient Heater. Write today for the free illus- 


trated circular which gives complete information. 


CAMPBELL 


| 8000 SERIES HEATING COMPANY 


HEATERS [ius 
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‘Electric Heating Units 

No. 2793—Landis & Gyr, Inc., 104 Fifth Ave., New 
York 11, N. Y., is now supplying electrical heating ele- 
ments as completely 
sheathed units. The 
illustration shows a heat- 
er which is cylindrical 
for the width of 1 in. 
and then fans out to 
form a truncated cone. 
This particular unit con- 
tains a woven type heat- 
ing element, asbestos 
heat lagging on top, and 
the assembly covered by 
a metal spinning. In 
other cases the units are 
furnished with “Fiber- 
glas” covering or with 
bare resistance wire. 





Manufacturing Facilities for Heaters 

No. 2794—The WPB has given the Herman Nelson 
Corp., manufacturer of heating and ventilating equip- 
ment, a priority for the erection of a 51,000 sq ft addi- 
tion to one of its plants in Moline, Ill. According to 
R. H. Nelson, president, this additional factory space 
is required because of large contracts recently awarded 
the company for the manufacture of self-powered heat- 
ers. These heaters have been extensively used during 
the war by the Army air forces, the quartermaster 
corps, and the Navy for the preheating of airplane, 


THE A 


tank, and truck engines in cold climates and 
heating of all types of portable tents, Quonset | 
other structures used by combat troops. 


Dust Collector 


No. 2795**—Manufactured in four sizes, the “ 
portable dust collector is designed to meet the 
an efficient and ec 
means of removi! 
the air dangerous 
noxious dusts arisi: 
industrial operatio: 
as lint, shavings, 2 
etc., says the Dus 
Co., 4418 N. Clark 
cago 40, Ill. 

The principle ur 
the unit is the c 
action on the airb 
first by centrifugal 
tion from the ai) 
and second by impir 
on the filter surfa 
unit maintains 
static air suction 
than 4 in. at a ve 
over 5000 lfm. Unit 
from 75 to 200 lb a 
30 in. to 51 in. hig! 

The filter assembly consists of two corrugated layers 
of wire mesh covered with 60 mesh filter cloth. Filter 
air is discharged through a muffler to deaden air 


IRTHERM CENTRIFUGAL 











FAN TYPE, STEAM UNIT HEATER 


(Vertical, Horizontal, or Floor Type Models) 





Ceiling mounted, 
inverted type. 








Floor mounted. 




















The Airtherm centrifugal, fan type, steam unit 
heater is a highly efficient heater for either ve: 


tical or horizontal suspension and is available to 
you for delivery during the present heating seaso: 


This high velocity unit insures uniform tempe: 


ature distribution and maximum heat flow effect 
ing savings in both fuel and maintenance cost 
Capacities range from 200,000 to 825,000 B.T.U 


Send us your specifications or write for the Air 


therm Catalog today. Our engineers will gladly w: 
with you in planning efficient heat for your plant. 





OM a ee 


MANUFACTURING COMPANY 


St. Lovis 10, Missouri 





711 South Spring Avenue 
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RADIANT WARMTH 


Here’s the NEWS you've been waiting for! Here’s 


Burnham's sensational improvement in radiant heat- 


ing! The illustration and diagram above tell the 
story. The Burnham Base-Ray Heat Panel shown 
here with top and bottom moldings in place, comes 
in easy-to-handle sections. These sections replace the 
baseboard in a room and are practically as incon- 
spicuous, A wonderful improvement over both radi- 
ators and registers —decoratively and functionally. 

Burnham Bask-Ray Heat Panels are easy to in- 
stall, Reasonable in price. Built for life-long, trou- 
ble-free service. Here’s RADIANT HEATING at its 


Export Department 
50 CHURCH ST., NEW YORK 7, N.Y. 
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best .. . more uniform, healthful heating . . . more 


economical heating, too—because with this type of 
installation, rooms are actually more comfortable at 


Zi 


lower temperatures —and that means fuel saved 


/ 
Burnham is telling Home Owners about BASE-Ray 
through half-page advertisements in National 
Magazines — against the day when this new, better, 
more modern heating method will be available.* 
Make sure you are in a position to cash in on this 
publicity and the demand it is bound to create, Bc 
fully informed, Write us for further facts on 
BasE-Ray, NOW! 
*Government restrictions prevent the manufacture 


of Base-Ray Heat Panels until after the war 
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An Efficient 
work-bench 








| High Lift Pop Valve 


No. 2796—The Farris Engineering Co., Pa! 
Park, N. J., has developed a pop relief valve w 
said to have an excepti 
high coefficient of lift 
disc. This is secured t 
the unique design of the 
disc, by which the velo 
the fluid is entrapped a 
kinetic force is converts 
additional lift for highe: 
discharge. The valves, d 
for pressures up to 300 | 
made in sizes ‘2 to 2™ 
are said to meet full 
specifications. 

This valve is built w 
adjustable single blo 
ring which permits reg 





of the amount of press 
be relieved on individual! 
tions. Another new type i 
without an adjustable blowdown ring which is r 
by a predetermined orifice. Primarily designe 
equipment manufacturers or others requiring | 

cost and yet dependable performance,” this utility 


| is made in sizes *% to 1 in. 


Snap Assembly Ccnstruction 








RiEaIiDb — 
Portable Tristand Vise 


@ This roomy Tristand folds up snugly, carries easily, 
sets up solid anywhere you need it. Screw-down feet 
and ceiling brace if you want them. Lots of space for 
oil can and dope pot, plenty of 
slots to hang tools. It hasa pipe 
rest and 3 handy pipe benders 
— and an efficient vise with 
LonGrip jaws, easy on polished 
pipe. Buy it for easier work — by ered 


Chain 


at your Supply House. Vise. 








WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S. A. 
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No. 2797—A prefabricated light meta! const) 


known as “Struc-Lok,” bas:d on a mettod of sna 
sembly which requires no bo'ts, screws, rivets, 01 


has been an- 


| nounced by Lind- 


say & Lindsay, 
222 W. Adams 
St., Chicago 6, Ill. 
This construction 
meets the need 
for applications 
where lighter 


| weights are requi- 


site and strength 
requirements are 
correspondingly 
lower, the manu- 
facturer says. 
Fabricated in 
both aluminum 
and steel, the unit 
consists of only 
three basic parts: 
framing, sheets, 
and fittings. All 
parts are accu- 
rately die-formed 
in a wide variety 
of sizes. Assem- 


| bly can be han- . 
| dled by men or women without special training, s 4! 
of the parts snap together by hand. The basic prin iple 








T 





of the assembly is as follows: special fittings connec’ 


the framing and hold it together while the flange: edges 


of the sheets are snapped into die-rolled frame chal- 
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reducing 





Installation Costs 
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To reduce pipe installation costs and time, you need a 
pipe that's easy to cut and thread. Beth-Co-Weld is 
just the pipe for the job. 

Beth-Co-Weld is made of tough, ductile steel on 
modern high-speed mills. It's a dependable pipe for 
all kinds of circulation systems. Beth-Co-Weld’s uni- 
form characteristics and strong weld make it the ideal 
pipe for rugged service and handling. 

Use Beth-Co-Weld on your next plumbing and heat- 
ing job. Made in all sizes up to and including 3 inches, 
in uniform 21-foot lengths, plus or minus 1 inch; black 
and galvanized; and standard-weight and extra-strong. 
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BETW-CO-WELD PIPE 
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PetTrRO 


OIL BURNING SYSTEMS 





Petro Class A (Industrial) Equipment is 
currently available under W.P.B. regulations 
and ratings. 


Petro equipment includes: 


DOMESTIC “CONVERSION” BURNERS 
1 to 6 gal. per hour 


LARGER “LIGHT (No. 3) OIL” BURNERS 


general application type 
6 to 18 gal. oil per hour 


COMBINATION BURNER-GENERATOR 
UNITS 
both steel and C. L. sectional boilers; 
forced warm air units; and instan- 
taneous water heaters. 


INDUSTRIAL OIL BURNERS 
Manual - Semi Auto - and Automatic* 
for either un-heated or pre-heated in- 
dustrial oils, up to 145 g.p.h. Built-in 
motor or belt drive. 


*When pre-heated oils are burned the Petro 
Thermal Viscosity system insures consistent 
maximum combustion efficiency at all firing 
stages, automatically and reliably. 


Petro Engineering co-operation is still avail- 
able. Research-development is active. When 
your post-war activities start, Petro will be 
ready for you. 


OIL IS AMMUNITION 
USE IT WISELY 


Full data on Petro Industrial Burners are 
in our Catalog—eee Sweet's or Domestic 
Engineering Catalog Files—or we will 
gladly send copies on request. 


PETROLEUM HEAT AND POWER 
COMPANY 

Makers of Geed Oil Burning Equipment 
Since 1903 


STAMFORD CONNECTICUT 








| nels. As the edges of the sheets snap into pla 
lock the framing and sheets into position, provi 

lightweight unit with no space used for rein 
| braces, 

Some of the uses include light machinery ho 
| cabinets for electrical and electronic equipment, 
| erators, walkin coolers, sharp freeze units, { ae 
| casings, kitchen cabinets, air conditioning units 
| ping containers, storage bins, shelving, and r; 
| covers. 


| Cover Plates 


No. 2798—New speed nut cover plat-s were fj) 
signed for patching bullet holes in airplanes; nov 
industrial applicati: 
clude removable cov: 
inspection 
holes, and vent holes. The, 

are .also used to s r 
holes left after alteration 

or removal of equipment 
They are easily and quick- 

ly attached from one sic 

the manufacturer says, by 

; sliding 
speed nut 


doors, ess 


one end of the 


into the hole. 





centering the cover plate 
over the hole, and tightening the screw. The turned- 
| down tab on the cover plate prevents the speed nut 





| from turning while the screw is tightened. 
Three sizes are available to. fit a wide range of pane! 
thicknesses and to cover holes 29/32, 144, and 1%¢ j 


I 
in diameter. Other sizes are made on special order 
Manufactured by Tinnerman Products, Inc., 2018 Fu 


ton Rd., Cleveland 13, O. 
Prevents Drip from Pipes 


No. 2799—A pliable, cork-filled tape, the fev 


lnbraadiately stops damaging drip from ile wate 
| pipes, says the manufacturer, J. W. Mortell Co., ko 
| kakee, Ill. 









| 


The tape forms a snug, sealed jacket around p! 
applied without tools, and completely covers f' 
valves, etc. It is said to be ideal for pipes | 


diameter and smaller. 
: * * * * 





< 
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BUY AN EXTRA WAR BOND 
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More Une 


rovide 
lc trless Air Distribution in 
War Production Plants than 
All Other Types of Ceiling 
Air Diffusers Combined. 


The satisfaction of the users and specifying engineers is attested 


by a multitude of repeat orders 


Huge Anemostats handle the desired volume of air for heating in 
winter and cooling in summer, at duct speeds of over 30 miles per 
hour — yet there is no draft condition in the breathing zone. Then 


Anemostats serve Instrument Rooms where a temperature variation 


of not more than plus-minus is permissible. Any conditions can 


LALLA allah LE 
Consult us on special applications 
Partial List of Installations 


And more than thirteen thousand other installations 


ANEMOSTAT CORPORATION of ae 


10 EAST 39th STREET, NEW YORK, N.Y 


‘NO AIR-CONDITIONING SYSTEM.-IS BETTER THAN ITS AIR DISTRIBUTION’ 
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© RECENT TRADE LITERATURE @® 


For your convenience in obtaining copies of these 


bulletins, see coupon on page 159. If you write 
direct to the manufacturer, describe carefully what 
literature you want, as the number given first in 
each item is for use only when sending in your 
request to Heating, Piping & Air Conditioning. 


Air Conditioning 

No. 4923—The March issue of Weather Magic, house 
organ of the Trane Co., La Crosse, Wis., is a special 
edition which traces the development of the science of 
air conditioning, and tells how the company has de- 
signed products to meet specific needs of the industry. 
Ammonia Removal from Boiler Feedwater 

No. 4924—The Cochrane Corp., 3131 N. 17th St., 
Philadelphia 32, Pa., has issued a 4 page reprint (39) 
which discusses briefly the removal of ammonia from 
boiler feedwater. This discussion takes into account 
three practical methods: the use of a deammoniator; 
the use of chlorine; and the use of an acid-regenerated 
zeolite. 


Centering Head 

No. 4925—The “Boyce” centering head can be used 
to measure any angle or bend of the inside or outside 
of a circumference, as well as the degree of declivity 
of any flat surface. It is described in a letter from the 
Eastern Research & Engineering Co., 37 Pear! St., 


Boston 10, Mass. 
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Centrifugal Pumps 
No. 4926—A 32 page bulletin (80) of Pacific | 
Inc., 5716 Bicket St., Huntington Park, Calif., des 
the manufacturer’s complete line of pumps for 
purposes—oil well, pipe line, refinery, hot oil, and 
feed service, as well as pumps for synthetic 
plants and for municipal and industrial service 


Double Suction Pumps 

No. 4927—A 20 page bulletin on double sucti 
eral purpose pumps, with information on const: 
details and performance of large and small ca 
pumps for moderate heads, has been issued by EF: 
Pumps, Inc., 1000 Weller Ave., Hamilton, Ohio 


Electronic Resistance Thermometer 

No. 4928—A 12 page bulletin (230-A) 
“Pyroton” electronic resistance thermometers i: 
cating, recording, and controlling models for tempera 
tures between minus 100 F and plus 1200 F h 
cently been published by the Bailey Meter Co 
Ivanhoe Rd., Cleveland 10, Ohio. 


Flexible Couplings 

No. 4929—The principle of operation and the 
struction features of flexible couplings, as well as eng 
neering data and dimensions of several different type 
of couplings for a variety of applications, are present: 
in a 24 page catalog published by the Ajax Flexib 
Coupling Co., Inc., Westfield, N. Y. 


Flexible Metal Hose 
No. 4930—A new engineering data file on th: 


des 


When Your Iron and Steel 
Products Require HOT DIP 
GALVANIZING, Let ‘the 


Nation’s largest’ Do It! 


Your iron and steel products deserve 
the lasting protection against rust 
and corrosion that is guaranteed by 


the process of PENNizing ... the Quality process 
of Hot Dip Galvanizing. Experience has proved that 

Hot Dip Galvanizing will assure greater protection and better 
. you can be SURE of this when you use the PENNizing process 
... perfected by the Penn Galvanizing Company since 1910. 





GALVANIZING CO. 


KLED AND PAINTED 
IN AND STEEL 
FURNISHED 


Pa 
Tioga St No 


1945 
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Ventura Ventilating lan 
with direct connected 2- 
speed fully enclosed motor. 


Ventura Ventilating Fan 
with V-belt drive. 


lating with a duct system. 





Type P Pressure Blowers. 








ACP Fan with V-belt drive. 


Other fans to meet every 


air handling need. 


























ABC Utility Set for venti- 























“| FEEL so good about our new Venti- 
lating System,” writes a nationally 
known manufacturer, “I wouldn't hes- 
itate to recommend American Blower 
equipment to anyone. 


“THE CONTRACTOR who installed it did 
a swell job, too. When a man does a 
thorough job these days, you ought to 
put his picture in the museum along 
with the old masters. 







































“There, he said, “is where it belongs! 


“THERE is where it belongs. | feel like 
placing our contractor's picture there 
myself.” 


Tip-OFF —You can get a swell job on 
any problem of ventilating, air han- 
dling and exhausting from your local 
Ventilating Contractor or Dealer. 


AND You will be sure of getting com- 
plete satisfaction if you ask for Amer- 
ican Blower Equipment. 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT, MICH. 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONT. 
Division ot American Rapiator & Standard Sanitary corrorarion 
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Top 
accept 
from 


men who 
know 





NO. 3 SERIES 
HEAT EXTRACTOR 
BOILER™ 


Heating Contractors—-men who specify, 
sell and install — know boilers. They have 
told us that the NRC No. 3 Series Heat 
Extractor Boiler is the best they have ever 
handled. It’s easy to set up ... attractive... 
exceptionally well designed heating sur- 
face .. . performs with economical depend- 
ability. 

It is the ONE boiler which was designed 
for convertibility to any fuel— without loss 
of rating. Hand or mechanically fired, the 
same rating is obtained, no penalties for 
postwar fuel conversion. 


I=B=R Ratings 700 sq. ft. 
to 2300 sq. ft. steam. 


Install the NRC No. 3 Series on your next 
job . . . you too will be sold that it is TOPS 
in modern boilers. 


*Furnished with jacket when WPB permits 


The NATIONAL RADIATOR Co. 


229-4 Central Avenue * Johnstown, Pa. 


OVER 50 YEARS OF SERVICE TO THE 
HEATING INDUSTRY 
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stallation of flexible metal hose has just been issue 
| Packless Metal Products Corp., 31 Winthrop Ave., : 
Rochelle, N. Y. There are over 60 pages of photogr: 
specifications, and line drawings. The drawings | 
been developed from the experience of field engir 
and show the correct installation practices for get 
maximum serviceability out of hose. 

Sections are devoted to showing how to assemb| 
tachable, self sealing, hose couplings and self fla: 
fittings for copper and plastic tubing at the job. 
manufacturer’s line of hose constructions, as wel 
flange and coupling types, vibration absorbers, lau: 
and platen press units, and other specialties are j 
trated and described. 


Fluid Flow Measurement 


No. 4931—A 16 page catalog (R-100A) issued by th. 
Cochrane Corp., 3131 N. 17th St., Philadelphia 32, 
contains helpful data on the selection of a “Rotam: 
for measuring fluid flow on any particular service. S)» 
cific gravities of gases and of various metals used in 
floats are given, together with formulas for converting 
water and air capacities to terms of other liquids and 
gases. Other selection factors such as pressure dro; 
length of scale, and float material are covered. 


| Hot Water Heating 

No. 4932—A 4 page folder describes the “Comfort 
Package” for hot water heating, manufactured by Hoff- 
man Specialty Co., 1001 York St., Indianapolis 7, Ind 
The “package” includes a circulator, thermostat, 
trol valve, and control panel. 





new tursO-RoTOR Pyer-O fier 


For Compressed Air 


This new unit effec- 
tively eliminates 
moisture, oil and 
scale from com- 
| pressed air lines. 
Pur-O-fier utilizes 
the principle of cen- 
trifugal force to 
separate entrain- 
ments from purified 
air. Once installed it 
requires absolutely 
no maintenance. 
Penstar Tru-Bond 
oiless bearing guar- 
antees long, trouble- 
free operation. 
Manual or automatic 
drains provided. 








ROTATOR Suv 








WT ae 


THREE MODELS AVAILABLE~A-1 wil! 
accommodate volumes from '% ‘o 5 
cu. ft, A-2, volumes from 10 to 35 cu. It 
A-4, volumes from 35 to 100 cu. ft 
Multiple units are recommended for 
volumes above this range. Pur-O-fer 15 
the only standard unit that can be es! 
neered to meet any air volume for regu!at 
or intermittent service. 





| 
| 


| 





Shed bate “Fhe design ANY 
shro jes. oe 

of the baffles precludes the poe- BIRD WHITE COMP 
sibility of capillary action of 3120 West Lake Street, Chicago, !!!'nols 
a resulting from high Dept 1.1 

vi . —_ 
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Wee the confines of the Jarecki 


plant, engineering and manufactur- 
ing processes combine to produce, 
under one control, and with one re- 
sponsibility, The Correct Valve forThe 
Job... 92 years of experience in 
designing and manufacturing valves 
and fittings to meet specific require- 
ments have proven that piping 
troubles can be eliminated on the 
drawing board, in the laboratory, 
and in the manufacturing plant... 






ps 
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Progressive analysis of construction 
demands and industrial piping re- 
quirements yearby year,has enabled 
Jarecki engineers to anticipate your 
valve and fitting problems .. .to offer 
material solution in advance of your 
need ... to give you The Correct 
Valve for The Job. Jarecki facilities 
are available to you . . . we believe 
you can profit by their use. 


JARECKI MFG. CO., ERIE, PA. 


A Stuce /852 


ECKI 
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Soliectiug 


POST-WAR BUSINESS 


1 Spe aelilelat ma eh.) 


Pr orities 


insure 


Quick Shipment when 





FACTS OF L-H INDUCED & 
DRAFT COOLING TOWERS © 


i. 
Air is drawn through louvred openings at base; k - 
passes upward through eliminators; then out fan Le 
, J (SS 
throat at top. re 
As air flows upward, it mixes with descending 4 
| 


drops of water; reaches the top in a saturated con- 
dition; then is discharged into the atmosphere. 
A high wood stack above fan eliminates recir- 


culation of air. 


REASONS FOR TREND TO THIS TYPE 
(1) Less ground space. (2) Less affected by freezing 
4) Greater 





weather conditions. (3) Less fan noise. 


bution of water and air over entire effective area 


adaptability to modern design. r 
GENERAL DATA Pe 
New type removable filling gives uniform distri- 9 


of tower. Built in either single or multiple cells; t 
can be arranged with all cells-in-line, or back-to- vh 
back construction. f: 
: sy 
® Write for: Catalog 440-A tee 


COOLING TOWERS 


Manuf 


INC. 


, wers 











Insulating Varnishes and Resins 


No. 4933—-A 6 page booklet describes “Silicon: 
nishes and resins, new forms of electrical ins 
which are heat and moisture resistant and whi 
made by the Dow Corning Corp., P. O. Box 592. \ 
land, Mich. 


Motor Driven Vent Sets 


No. 4934—A new 12 page bulletin (3499) or 
driven vent sets has been issued by the Buffal 
Co., 171 Mortimer St., Buffalo, N. Y.; it gives p! 
dimensions, and ratings on “Limit-Load 

fans, on cast iron “Baby” vent sets, on 


data, 
driven 


| connected fans, and on “Shortboy” units in ca; 
| up to 20,700 cfm. 


| types of 


tion 


Motor Selector Guide 

No. 4935—A 16 page booklet issued by the Dumor 
Co., Racine, Wis., provides a step by step meth 
selecting the correct type and size of fractional horse- 
power motor for any application. The data are pre- 
sented in highly illustrated, outline style. The booklet 
describes the comparative characteristics of the various 
motors and explains many builtin controls 
which are desirable for certain applications. 


Open Feedwater Heaters 


No. 4936—-The Cochrane Corp., 3131 N. 17th St 
Philadelphia 32, Pa., has issued an illustrated publica- 
(4091) which discusses open feedwater heaters 


| of various types. 





3 REASONS WHY 


THE IMPROVED FREDERICK STOKER | 


SAVES FUEL SAVES SAVES MONEY | 


TIME 












Hopper or Bin | 
Feed. 200 to 800 |b. | 
per hour. Clinker | 
or Side 


1 The fully active Grate 


grate surface... . 


2 Continuous speed 
type transmis- 
ae 





3 Completely en- 
closed windboxes 
and mechanism. 


k eng 


nimum 


Find out about Freder 


Send for our stoker catalog today 
neered features which give maximum combustion efficiency with m 


service and maintenance . . and result in lowered fue! consumption 





Remember Frederick . . . when in the market for Centrifugal Pumps. For 
pumps 


over 25 years Frederick has been designing and manufacturing fF 
for efficient service in your industry . . . guaranteed to meet the operating 
conditions for which they are sold. available 
without obligation. | 


Engineering consultation 


IRON & STEELCO. 


Frederick, Maryland 





STOKER SPECIALISTS SINCE 1918 
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The record speaks for itself. The 
reasons behind the record will be found 
in free, 8-page, illustrated Veelos manual 
giving Veelos applications, installation 
directions and engineering data. Write 
for your copy today. 

MANHEIM MANUFACTURING & BELTING CO. 

MANNHEIM, PENNSYLVANIA 
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THERMOSWITCHES 


. put tires in trim for extra mileage 


| 
| 









Vulcanizing is playing a vital part in the conserva- 
tion of precious rubber ...and in controlling the 
temperature of tire vulcanizers, THERMOSWITCHES 


give unparalleled performance. 


Write for catalogue and complete information ... to 


teacorrpoeoRatend 

















| Plastic Fan Blades 


No. 4937—A single catalog sheet describes 
types of propeller type, plastic fan blades made 
Burden Fan and Blower Co., 8619 W. Third § 


Angeles 36, Calif. 


Propeller Fans 

No. 4938—A new 16 page bulletin (2301 
Herman Nelson Corp., 1824 Third Ave., Moline, 
devoted to propeller fans for industrial, comn 
and public buildings. In addition to capacity, 
sional, and price data, there is information on 1 
sign and construction, and selection and applicat 


Radiant Heating 


No. 4939—A 4 page pamphlet on problems 
generation in panel or radiant heating, publis! 
the H. B. Smith Co., Inc., 57 Main, Westfield, 
iliustrates an installation and describes contro] 
oil burner and the heating system. 


Radiant Heating Systems 


No. 4940—How to calculate, design, and inst: 
diant heating systems for many types of buildi: 
described in a new 52 page handbook just iss 
A. M. Byers Co., Clark Bldg., Pittsburgh 22, P: 
tailed procedure is listed for figuring heat loss: 
piping requirements, and for designing the coi 
supply and return mains. Factual data are pré 
on the relative merits of locating the coils in th 
and ceiling. Included is a full page drawing of a {| 














WELDED All-Steel Worm—All Sizes—aAll Pitches 





oe For replacement or production needs, Crown is now 
able to offer for prompt delivery its all-steel 
Coal Feed Screw. Available with right or left hand 
screw, in all sizes and pitches, tapered or straight, 
and in combinations of pitches. For both domestic 
and industrial stokers, the Crown Coal Feed Screw 
insures longer and continuous operation because it 
: is all-steel and because it is machined so smoothly 
Seah ‘ 


“1202 Tyler St., N. E. 


x= 


- Since 1878 - 





that wear is reduced to a minimum. This smooth 
surface is your assurance, too, that coal will flow 
freely and easily through the flights. Prompt 
delivery is possible because production requires !ess 
time on Crown’s automatic machines and” because 
the steel used in Crown’s Coal Feed Screw while 
critical, is more easily procured. 


In ordering give complete specifications on size and design. 
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50,000 
to 
10,000,000 B.t.u. 
with 
WECO-N.G.E. Series F600 


GAS BURNERS. For use in heating heating boilers, 


power boilers—in any metal firebox or sectional boiler. 
Adaptable to any firebox shape or size. 
Handles various gas pressures and effects low draft loss. 


The Series F600 Burner operates on straight natural gas and mixed gas to 800 B.t.u. 
Gives perfect horizontal distribution. Full automatic controls—that operate properly 
—can be easily applied. 


THE WEBSTER ENGINEERING CO. 


TULSA —DIVISION OF— OKLAHOMA 
Surface Combustion ... Be SE ‘ : . Toledo, Ohio 
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AMES 


WVOROVAC 


CONDENSATE 
RETURN UNITS 














SUPERIORITY GUARANTEED! 


Engineering skill of the highest order combined with metals and WORTHINGTON 


other materials of topnotch quality account for the unusual 3-year 
Wear-Proof guarantee that goes with HYDROVAC UNITS. Note, 
too, these special features. 


@® MOTOR VENTILATION 
Pat. Applied for 


@ LARGE PACKING SPACE 


CAST 


PUMPS BY 


TYPE 
DUPLEX 


UNIT 


Row, f°. 
H be 
a 
a 
OF se) 


LIFETIME PERMOY 


AMES 


© SPECIAL MOISTURE-RESIST- © HYDRAULIC BALANCE H Yy p B 0 y A € 
ING VARNISH ON WINDINGS REDUCES THRUST 

© EXTRA LARGE SHIELDED © NEOPRENE 
BEARINGS WATER SLINGER INC. 


Superior in Every Way 
(1) High Efficiency. (2) Beauty of Design. (3) Lifelong Durability. 
(4) Negligible Maintenance Cost. 
Write for Bulletin No. 200-A showing Consultants’ Specification Form, Standard 
Ratings and Blueprint 
Also ask for Bulletin No. 100-A on complete line of HYDROVAC VACUUM 
RETURN UNITS 
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290 SCHOLES STREET 


BROOKLYN 6 
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IRON RECEIVER AND BASE 























te Refrigeration 


ers specify It--. 
k Has It! 





f eco no spongy structure in Rock Cork to 
absorb vapor. So the original low conduc- 
tivity and resulting high insulating efficiency 
are not affected by the presence of moisture. 
This advantage of Rock Cork is due to its basic 
composition of mineral wool combined with an 
asphaltic, waterproof binder. 





Many Rock Cork installations are giving 
highly efficient service after more than 35 years. 
Consider, also, these Rock Cork features: 





Extremely low conductivity . .. No odor absorp- 
tion . .. Immunity to mold and rot . . . Resistance 
to termites, vermin... No embrittlement... Less 
shrinkage than steel . . . Easy to work and apply 
.. » Made in sheet and pipe covering form. 


For more information, write for bulletin DS-555. 
Address: Johns-Manville, 22 East 40th Street, 
New York 16, N. Y. 
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type system for a representative structure in 
both sinuous coils and grids are used to advantay: [he 
book records in picture and text 23 typical insta! ns 
covering a wide range of structures. In addit 
chapters on the theory, history, and achieven 
radiant heating in more than a thousand insta] 
now functioning in the United States, the ha: 
devotes 12 pages to answering the 34 question 
frequently asked by technical men during th 
seven years. 
Regulators 

No. 4941—In catalog No. 50 the Locke Rey 
Co., 76 North St., Salem, Mass., describes a new | 
regulators. The 72 page book is divided in seven 
hydraulic regulators for controlling fuel and air 
to boiler furnaces; combination pressure regulat: 
controlling the flow of steam, air, gas, water, 
balanced valves and self contained automatic pr 
reducing regulators; pump governors; tank an 
valves; temperature regulators; and engine and t 
stop equipment. This line is designed to include a 
control apparatus needed in power, heat, and 
work. For special equipment the manufacturer 
pared to build apparatus to specification. 


Return Traps 

No. 4942—A 4 page pamphlet recently issu 
Templeton Bros., Inc., 699 Main St., Walpole, Mass 
describes return traps for pumping and boiler f: 
draining heaters and vacuum lines, and creating va 
on low pressure return lines. Capacities are show: 
operation is described. 








NEW HANDBOOK 


SIMPLIFIES SELECTION 
AND APPLICATION OF 
AIR DIFFUSERS 





FPeeecteeae 


FREE: To those responsible for air 
diffusion “design.” 

And to those who install the equip 
ment and are responsible for its per- 
formance. 

IT CONTAINS clear sketches, charts, 


dimension prints and instructive tex! 
for quick, accurate SELECTION - 


FREE: New Engineering 
Data on the art of Air 
Diffusion in general and 
the proper application of 
KNO-DRAFT ADJUST- 
ABLE DIFFUSERS in 
particular. 


Performance Data 


Selection Charts 

Air Capacity Tables with 
instruction sheets 

Damper Setting Chart 

Air Direction Adjust- 
ment Chart 

Standard Specifications 

Complete Price List 


APPLICATION — LOCATION - AS 
SEMBLY — ERECTION — TESTING 
~ADJUSTMENT of air diffusers and 
of ACCESSORY EQUIPMENT such 
as dampers, air equalizing grid» 
mounting rings and air sectorizing 
baffles. 


All set up in durable loose-leaf binder to facilitate 
the insertion of supplementary or revised data 
which will be forwarded from time to time to those 
who have sent for this catalog. Write for your free 
copy to Department D-2. 


W. B. CONNOR ENGINEERING CORP. 





114 E. 32nd Street New York 16, N. Y. 
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In the $1,750,000 plant of the Commercial Solvents 
Corporation at Terre Haute, Ind., penicillin is dried 
to the nth degree by the new vacuum diffusion 
process. This method, developed by the National 








Two Frick Combined Am- 
monia Units and Two Frick 
Booster Compressors Carry 
the Low-Temperature Load 
at the Terre Haute Plant. 





Research Corporation 
combines the highest 
vacuum ever applied to 
commercial drying work 
(one hundred-thousandth 
of an atmosphere) with 
very low temperatures 
down to minus 75 deg. 
.), which are maintained 
with Frick 2-stage Re- 
frigeration. The striking 
success of this and other 
installations for making 
penicillin brought an 
order from our Russian 
Allies for four similar 
Frick plants for drying 
blood plasma. 


Before you buy any commercial refrigerating, ice- 
making or air conditioning equipment, get in touch 
with your Frick Branch or Distributor. Write now for 


literature and estimates. 
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“wobblies/” 
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Power to pull 8 oz. direct load con- 
tinuously at IRPM. Full capacity 
power—/instantly—with no lag, no 
fatigue, no “wobblies” throughout its 
long life of carefree service. That's 
what you get in this proven line of 
time tested 


TIMING MOTORS & 
TIME MACHINES 
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SYNCHRON Timing Machines are built 
around the SY NCHRON Motor. They are small, 
sturdy, geared to your exact requirements, and 
easily adapted to the compact design of time 
recorders, time switches, or any type of timing 
device. If you are interested in complete in- 
formation, write today for our new. catalog 
of facts. Our engineers will be glad to work 
with you on post-war production plans. 


HANSEN MANUFACTURING 
co., INC. 


Princeton 6, Indiana 




























THE LITTLE 
HANDBOOK 


NUMBER TWO 


It explains how to buy 
tank heads and steel 
shapes. It will save 
you time and 
money in wires and 
telephone calls. The 
"Little Handbook" 
gives you the information you need. 
It tells about our tank heads, shapes 
and stampings. 
Send for it. 


THE COMMERCIAL SHEARING 






on > TARIEENG CORT at 


OWN U.S.A 


Tubular Dust Collector 


A 12 page illustrated bulletin des 
compact, light weight air cleaner, the 





bustion engines, compressors, etc., where the int 
contains abrasives which cause excessive wear.’ 
is no pressure build-up as the dust is discharg: 
storage receptacle when precipitated, says the 
facturer, the Thermix Engineering Co., Gre: 
Conn. 


Water Heaters 


No. 4944—A 4 page catalog (TW-95D) des 
“Tabasco” steel water heaters has been issued 
Kewanee Boiler Corp., Franklin St. and the “Q” 
Kewanee, Ill.; specifications, dimensions, and t 
are given. The same company has also pub! 
new leaflet (GW-95a) on all-welded water heati 
bage burners rated to heat 165 to 700 gph of 
50 F. 


Welding for Maintenance 


No. 4945—A 6 page bulletin on low temp: 
welding rods, concentrating on the problems w! 
cern maintenance, has been issued by the |! 
Welding Alloys Co., 40 Worth St., New York 1 
The process in which these rods are applied 
temperatures to cast iron, steel, aluminum, bro 


is described. 


FRESH, COLD MILK for the SHIPYARD... 


Huge ti Truck Serves as a Portable Refrigerated 
Cooler with an ip) DEPENDABLE VALVE .. . 
At one of the nation’s busiest shipyards, a ten-ton truck from the nearby 


dairy drives in daily, plugs in a line to its inbuilt refrigerating system, and 
dispenses cool, fresh milk to the ship workers throughout a nine-hour day. 


tion line required. 


Perhaps we can help you 
— with your particular re- 
frigerating problems. Ask 
for illustrated bulletins. 





A-P Model 205 Thermostatic 
Expansion Valve. Capacity to 
1 ton Freon. 


AUTOMATIC PRODUCTS COMPANY 


2460 N. Thirty-Second Street Milwaukee 10, Wisconsin 
Export Department — 13 East 40th Street, New York 16, New York 


Satisfactory Refrigeration is maintained all day 
long, despite continual opening of the cooler to 
service the smaller distributing trucks. The “A-P” 
Thermostatic Expansion Valve on this unit aids in 
maintaining peak cooling efficiency with a mini- 
mum of refrigeration loss from the extra long suc- 














DEPENDABLE REFRIGERANT VALVES 
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“*Aerotec Ye.” 
| This tube operates on the principal of continuo 
| discharge and “is particularly suited to intern: 
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VIBRATION 


Although the two ammo 
for air conditioning a large department store are 
installed on the fourth floor of the building, 
shoppers are not conscious of any noise or vibra- 
tion. In fact, a disinterested party, asked if he 
could discover the location of the equipment by 


h compressors required 


ear, was unable to do so from any of the store's 
shopping areas. 

This is a typical example of an “impossible 
location” for heavy equipment made possible by 
Korfund. As shown in the photograph, the two 
compressors, arranged in duplex, are mounted 
on Korfund steel-spring isolators incorporated 
within a structural steel base. The isolators pre- 
vent the transmission of noise and vibration 
throughout the building structure. 


If you have a vibration problem, write to us. 
Our engineers will be glad to give you the benefit 
of their broad experience. 


THE KORFUND COMPANY, INC. 


48-36 Thirty-second Place, Long Island City 1, N. Y. 
Representatives in Principal Cities 
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LEADING ENGINEERS 


INSIST ON 


BOG AE “= 


VALVE 


REGULATORS 


Here is the mo cn 
itive re gulator ever b ult 
the LOCKE HYDRAULK 
REGULATOR (numbers | 
ind 2 \ ovement of 
2/1000 of an inch secur 
operation. Speed of opera 
tion is obtained and reg 


io TEE 


lated by the discharge valv« 
behind water motor 


* * * * 


Traditional reliability 
maintained for 75 years 
establishes Lock: as the 
leader in the design, manu 
facture and installation « 
regulators. Engineers wh 
know, always specify LOCKE for standard and specia 
ized duties. Locke is the absolute synonym for depend 
ability in this critical and important phase of heating 
and ventilating. A Locke-trained engineer is at your 
service 











\ 


A catalog will be forwarded upon your request. 


MODEL REGULATORS - DAMPER REGULATORS - FAN ENGINE REGULATORS - BACK 
PRESSURE VALVES - BALANCED VALVES - ELECTRIC VALVES - REDUCING CONTROLS 
FLOAT CONTROLS - PROT CONTROLS - PUMP GOVERNORS VACUUM BREAKERS 
ENGINE STOPS - MASTER REGULATORS - Oll CONTROL VALVES - SOLENOID CONTROLS 
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oR pROP- 
N SUPERIOR OPA’s Fuel Oil Ration Order 
Amendment 47 to the OPA’s revised ration « 
PIPE V effective March 2, provides that district direct 

have the prior approval of the deputy admi; 
for rationing at the Washington office when a: 
that there is an insufficient supply of alterna 
}such as coal or wood, available in a given area 










the previcus regulation, when such a d2¢ila) 
made certain restrictions on the issuance of 
rations do not apply. 

New definite value coupons in strip form and 
serial numbers (to be called class 3A coupon 









have been designed to replace the present clas 






|pon sheets, according to amendment 18. It is « 





hat the new coupons will be available for 







Amendment 49, effective March 3, allows 





eer early in April. 
i 
| 


of a ration for fuel oi] burning equipment for ; 
cial, industrial, or agricultural process if the 






facility is inadequate, or if the applicant must 








fhove: “VULCAN SUPERIOR”, 

with reversible jaws and adjust- 

ing handle on top. 2 sizes for | 
pipe 1/8 to 4-1/2 inches. 


| i] burning equipment in the event of a breakd 
| the standby facility. Former regulations we: 
| 
| 








such a ration could not be issued unless the ap) 
»btained an exception from PAW to petroleun 
| bution order No. 13. It was thought desirabk 


| explains, to provide for issuance of rations to a 


ieee: * 


@ Williams“ Vulcan Superior” is an improy ed 





dt right: “VULCAN”. 
4 sizes for pipe 1 8 to 
8 inches. 














vise featuring “ov er-head” adjustment handle 
... making it easier and faster to use. Jaws are 


reversible providing double the service of con- 





ventional vises. It has larger capacity too. Each 































5 to 12 in. 


These Illustrations Show 
the Patented Construc- 
tion of a Janette Whee! 


The blades are formed i: 
ri igidi ty. The blade slot 

discs are die cut to er 
spac “ing of the bla ] 
riveted i fie beck ple | 


vise takes pipe 1/2” larger than other chain 


pipe vises of similar size. Like all Williams 





tools it is fully guaranteed. Sold by Industrial, 


Plumbing & Oil Field Distributors everywhere. 


blades are inserted 
After the blades are spot wel 
plate the tips are pressed t! 
inlet disc, then rolled down ag 
The Inherent Spring of the 
Blades Keeps Them Tight 
Because of This Construction, 
Janette Wheels have given over 
19 years of universal satisfaction 
to internationally know: 
turers of coal stokers, blowe 
equipment, air cooled engine 
superchargers,, dust collector ng 
tire detection apparatus. It Wil! Pay You 
to Give Janette Slower Wheels a Tria 


May We Send Literature’ 


J. H. WILLIAMS & CO., BUFFALO 7, N. Y. 






J anetle Manufacturing Company 


roe SI Se 0 
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Exclusive 
“teardrop” 
blades control 
air flow 
without 
turbulence 


se 
pocnlined sinves 


handle high-velocity air 
without grille noise 


In buildings where air distribution requires 
high velocities, the modern answer is 





A 


The exclusive streamlined blades on Waterloo 
registers and grilles direct the flow of air 
without noise or turbulence. And because each 
blade is individually adjustable, the air flow 
can be channeled in 1-2-3 or 4 directions at the 
same time—to fit the individual requirements of 
each room. Definite advantages, that make it 
worth while to specify Waterloo. And, post- 
war, Waterloo “grilles of the future” will be 
still further ahead of the parade. 


Wat:rloo REGISTER CO. 


Established 1902 
Waterloo, lowa Seattle, Wash. 


Representatives in all principal cities 





en 
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You'll have to 
WATCH YOUR PENNIES 


in the PEACETIME COMPETITION 


With the coming of peace and a return 
to the American way of producing goods 
at a profit in highly competitive con- 
sumer markets you'll have to be certain 
that every step from initial blueprint and 
tool design, through the machining, 
stamping and assembly line, up to pack- 
aging and delivery is planned and ex- 
ecuted with utmost efficiency and with 
the minimum of cost. 


In the production of war munitions Oiljak 
has maintained an enviable record of 
production of intricate parts and on time 
deliveries, in accordance with strict 
Government inspection—and has actu- 
ally reduced the estimated and approved 
cost, thus saving the Government con- 
siderable sums, by skillful planning and 
supervision of the work. These same skills 
in metal manufacturing, improving de- 
signs and reducing costs are available 
to manufacturers as they convert to 
peacetime merchandise. It may transmit 
your penny savings into dollar profits to 
confer with us on any metal manufac- 
turing problem. 


Machining - Stomping +» Welding «+ Piloting + Finishing «+ Assembling 


The OILJAK Mfg. Co., Inc. 


\qg 


THE JOB COMPLETE... 
from biveprint to finished product 


MONTCLAIR, N. J. 
METAL MANUFACTURERS 
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Yaw, «a Better Way 
to lick trouble-making 


4 















Remarkable increases in the life 
of parts and machines, reductions 
in vibration and vibratory noise, 
and savings in maintenance are 
reported for equipment where ro- 
tating parts have been Dy-Nam- 
ically Balanced! 


Static Balance has been proven 
inadequate for today's machine 
speeds! Dy-Namic Balance, long 
known to engineers as important, 
is now made practical through the 
development of the Bear Dy- 
Namic Balancing Machines which 





STATIC AND DY-NAMIC BALANCING MACHINES ' 


184 


OBBLIES” 


Users Report Bear 
) Dy-Namic Balancing 
an Easier, Quicker and 
'Inexpensive Operation! 


his Free Bulletin Tells Why! 


CUT TIME AND COST OF 
DY-NAMIC BALANCING! 


For a full description of this fast 
growing industrial technique for 
which operators can be trained in 
a few hours, write for the BEAR 
DY-NAMIC BALANCING BULLE- 
TIN. Included is data on a com- 
plete line of machines for bal- 
ancing everything from tiny ar- 
matures to railroad wheels! Ad- 
dress Bear Mfg. Co., Dept. HPV, 
Rock Island, Ill. 








essors who need them for supplementary use 
/event of breakdowns in standby facilities. Th 
‘ability of an alternate fuel or labor for the 
| of a standby facility is not a basis for eligi 
| these rations; in such contingencies applicat 
| still be made to PAW. 

Amendment 50, effective March 15, provid: 
cedure for giving the consumer the proper a 
his fuel ration when his supplier has impr 
tached coupons deposited by the consumer; that 
the supplier has been enjoined from further 
of the ration order, making it impossible fi 
make deliveries of fuel to the consumer with 
violating the order. The amendment provides t! 
pon sheet for the undelivered balance may 
to the consumer after an accounting by th: 
director. 

Amendment 51 provides that those fuel dea 
submitted the previous report on OPA form R 
consolidated form by permission of the distr 
tor under amendment 40 may submit a co! 
report for the one due by April 25. 


Steel Pipe Use by Utilities 
The WPB’s office of 


war utilities issued } 








direction 4 to utilities order U-1 limiting th: 


|of steel pipe for maintenance and repair and f 


plant additions that utilities may schedule fo: 
during the second quarter of 1945 to 20 pe. 
steel pipe deliveries in all of 1944. An excepti 
directive provides that utilities may schedule 
tons of pipe without cut from last year’s rat 


Engineers 
EFFICIENCY 
ANALYSIS 


SERIES 3000 
TEST 





Bet eee 
. esas 


HAYS COMBUSTION SEI 


For accurate, quick combus 
tion analysis. Combines single 
unit gas analyzer wit! 
phragm type draft gag 
flue gas thermometer. Com 
pletely enclosed in stee! case 
with leather handle, weigh! 
9 Ibs. Of particular benefit to service anc 
heating engineers and installers of 01 and 
gas burners, stokers, furances, and | ilers 
Full details in Bulletin 43-362. 


AYS CORPORATION 


A 
Vi 











Portable 


SIZE OF CASE 
7%"xS"x15" HIGH 
WEIGHT @ LBS. 
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WoRD BURKS 


IN BIGGER 
LETTE RSaw 


DON’T WAIT—GET THE FACTS 
ABOUT A BURKS DEALERSHIP 


NOW—BE READY! 


The war can't last forever and 
before you know it you'll be want- 
ing to represent a good line of 
Water Systems. 

You'll not want “what's left.” 
You'll want the line that sells eas- 
iest and satisfies the user best. 
That means you'll want the BURKS 
Dealership. 

Right now is the time to get 
lined up. Distributors are busy 
appointing BURKS Dealers in all 
states now. If you want to repre- 
sent BURKS Water Systems in the 
future, it's not too early to get the 
BURKS Dealer Proposition. 

Engineering features no other 
system offers—satisfied owners— 
efective direct-to-prospect mail 
campaigns—local newspaper and 
steady magazine advertising—as- 
sure every BURKS Dealer a large 


fvolume of profitable post-war 


business. Why not be in on it? 


Write us for complete details. 


DECATUR PUMP CO. 


‘tk St. Decatur 70, Il. 





BURKS Heavy Duty Super Tur- 
bine—Lacge Capacity. pressures 
1p to 150 pounds. 


Heating, Piping & Air Conditioning, 





BURKS Super Turbine 
Shallow Well System 


BURKS 
Vertical 
Educer 
Deep Well 
System 








BURKS Condensation Re- 
turn Units—both single 
and duplex types. 


April 1945 








Know the theory 
to solve 


the 
problem 
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REFRIGERATION 


AIR CONDITIONING 
ENGINEERING 


By B. F. RABER, Chairman, Division of Mechanical Engi- 
neering, and F. W. HUTCHINSON, Associate Professor of 
Mechanical Engineering; Both at the University of 
California. 


This new book tells how to solve many retrigeratior 
conditioning problems by means of charts and graphs, wit! 
out the use of advanced mathematics 

Here are presented, in rigorous fashion, the unchangir 
fundamental principles of the science of refrigeration and 
air conditioning Chapters ure included on various pi Ls 
»f heat transfer in steady and transient state Selectior 
tans is discussed in great detail. The book is designed to give 
the engineer and + PERE the sound background which he 
must have if he is to be able t Apply the theory successfully 
to the many practical problems which arise from day to day 
The list of Chapter Heads below indicates the many the 


helpful features of this in portant volume 


CHAPTER HEADS 


Thermodynamic Principles. Fundamental Cycles of Vapor Re- 
frigeration Systems. Complex Compression Cycles for Single- 
Load System. Analysis of Actual Cycles. The Absorption 
Cycle. Steady State Heat Transfer. Periodic Heat Transfer 
Transient Heat Flow. Psychrometric Principles. Supply State of 
Conditioned Air. Psychrometric Processes. Process Combina- 
tions. Design State and Design Volume. Ventilation Systems. 
Fan Performance and Selection. Airway Design. 


291 Pages Illustrated $4.00 
Vail the coupon today! 


JOHN WILEY & SONS, INC. 
440 Fourth Avenue New York 16, N. Y. 


ON APPROVAL COUPON 


JOHN WILEY & SONS, INC. 
440 Fourth Ave., New Yon 16, N. Y. 


Please send me a copy of Raber & Hutchinson's REFRIGERATI AND 
AIR CONDITIONING ENGINEERING on ten days’ appr "At the 
end of that time, if I decide t keey the | k. I shall remit $4 

postage otherw s I shall return the DOOK postpaid 

Nar 

Add 

City Seat 

Employed by seeene oon -— HPHAC.-4-4 
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Whit Pavs 10 BRaze 
PIPE’ AND TUBING -ccc/ 


SIL-FOS and EASY-FLO 





It pays—because brazing with 
either of the low temperature 
silver alloys SIL-FOS and EASY- 
FLO gives you EVERYTHING 
YOU WANT when you join pipe 
or tubing—and does it fast and 





economically. Let's check and 
see. 
Tubin connections on _ turbo- 1. SIL-FOS and EASY-FLO 
vaeaae compressor brazed with brazed joints are 100% liquid 
SIL-FOS which joins non-ferrous and gas tight. 
metals only. 
2. SIL-FOS and EASY-FLO 
brazed joints fully equal the 


metals joined in strength, duc- 
tility and resistance to corrosion 
—making the union the equiva- 
lent of a single piece in all es- 
sential properties. 


3. SIL-FOS and EASY-FLO 
brazing is fast and economical 
—due to the low working tem- 
perature and other special prop- 
erties of these alloys, plus the 
big savings from the elimination 
of thread cutting, and assembly 
and leak-proofing of threaded 
joints. 


4. SIL-FOS and EASY-FLO 
brazed piping or tubing needs 
no maintenance. 


GET THE FACTS IN 
BULLETIN 12-A 


Full explanation and corrobora- 
tion of the above points are 
given in this bulletin. Everyone 
concerned with the manufacture 
and installation of refrigerating, 
heating, air-conditioning, ships 
piping and other work involving 
the joining of pipe and tubing 
should be familiar with these 





Copper tubes and steel studs brazed 
to steel shell with EASY-FLO 
which is particularly effective in 
joining dissimilar metals. 





Fittings with SIL-FOS inserts 
simplify and speed up construction 
of non-ferrous piping. 






letin 12-A—today. 


HANDY & HARMAN | GENERAL BLowern Comp Ay) 


82 FULTON ST., NEW 


ack 3 Ge an. Fan & 
Bridgeport Conn Se Tereste Cenedo 


Agents in Principal Cities 
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facts. Write for a copy of Bul- | 





“Freon” Restrictions Removed 


Restrictions on the delivery and use of “F 
(dichlorodifluoromethane) for air conditioning 
tain types of refrigerating systems were remo\ 
2 by the WPB, which provided, however, th: 
dence be given to orders for F-12 gas for ins 
in systems of more essential users, who ar: 
list A of conservation order M-28. Action was by 
amending order M-28. Adequate supplies of ‘he gx 
should continue to be available if the gas cylin: ers 
returned with reasonable promptness, officials « 
general industrial equipment division said. Failure + 
have empty cylinders returned to the F-12 ducer 
could result in the necessity for reimposing restric. 
tions, they said. 


FHA Loans for Heat Conservation 


The FHA, in anticipation of short supplies of fye 
during the winter months of 1945-46, announc: 
24 renewal for the third year of its “summer plan” for 
insured-financing of installations to conserve fiz 
through prevention of heat losses. Under the pla 
the first payment on FHA-insured loans made during 
the spring and summer for this purpose may be de. 
ferred until fall. Loans for heating 
measures are available through lending institut 
amounts up to $2500 and are payable in monthly in. 
stallments over as long as 36 months. The board 
governors of the Federal Reserve System 
empted loans for these purposes from its restrictions 
on consumer credit. 


conservation 
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The General Says 


ATTENTION 


Write today for the complete 
information which General 
Blower Co. has prepared for 
you regarding 


GENERAL 





MULTIBLADE 
EXHAUSTERS 


Ask for Portfolio 
SC-101—H.P.A. 





te 
Producers of Air Moving Equipment 
|401 North Peoria St. Chicago 22, Illinoiy*! 
— 
Heating, Piping & Air Conditioning, Apri! 1° IMR Hea 





= 7 . 
cv 


be PR OF’ Ted 







Th A 
re Pores 
. 








wat 
An oldtime NATCO drill press pictured besidaggiim 
4 multiple-spindle giant in the Kieley > 
& Mueller plant. ’ d 


E.. years the National Automatic Tool 
Company has made drilling, boring and tap- 
ping machines exclusively. Early NATCO 
Drill Presses did a good job. But the newest 
ones are enormously better . . . and we can 
prove it! We prove it daily by more accurate 
machining on Kieley & Mueller Controls. 
For instance, our Type 422 Pressure Regulat- 
ing and Reducing Valve. In every detail it’s 
a masterpiece of precision. Use this valve for 
steam, air, gas, oil or water . . . for closest possible regula- 
tion and many years of service. Center guided, self aligning 
innervalve gives correct alignment and proper seating 
under varying pressures and loads. Large seat bore area 
assures minimum pressure drop. Built for initial pressures 
up to 300 Ibs. with reduced pressures from 1 Ib. to 75% of 
inlet, not exceeding 125 Ibs.; double or single seated; sizes 
¥," to 8". Write for complete catalog No. 66. For specific 
solutions to your control problems, address our Engineering 
Department. 


KIELEY « MUELLER, inc. 


MANUFACTURERS OF PRESSURE AND LEVEL CONTROLS SINCE 1879 
2015 43rd St. North Bergen, N. J. 
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"Marry in Haste...Repent at Leisure”’ 


Many a trusting lady has learned too late that the steady young man 
with whom she grew up was a better bet than the handsome stranger 
with the patent-leather shoes. 


Dealers might do well to remember that sobering fact. Entering into a 
Dealership Franchise with a manufacturer is a long-haul, give-and-take 
proposition, that involves mutual good faith and dependability. 























As a line that you can sell through the years with lasting satisfaction, 
Johnson Oil Bufners deserve your earnest consideration. Their excep- 
tionally high efficiency results in fuel savings and operating economies 
that competitive equipment cannot match. They are fully automatic, 
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quiet, safe. And they have stood the test of time (42 years 
of it, to be exact . . . we’ve been making fine oil burners 
since 1903). 














Nit 


If you want a heating equipment line of known perform- 
ance, known efficiency and established reputation, check up 
on Johnson Burners and the friendly, dependable service 
that backs them up. 

There's a time-tested 
Johnson Oil Burner 
for every heating need! 


1) UOCierreeeeeeeeeEOCOCECrerrr rere. olmson Ol Burmers........ 


Buil : ; s . 940 Arlington Ave., Oakiand 8, Calif. 
ols ders of fine Oil Burner Equipment since 1903 401 No. Broad St., Philadelphia 8, Pa. 
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If you are a user of pumps FOR ANY PURPOSE BUILT 
you will welcome acquaintance with the by | 
modern, efficient and lasting “PUMPS 

by AURORA.” Built to highest — 


















standards in the belief that 
iMeOnANE ZZ ee Pipe Sizes for Heating 


AZZ Systems; Piping Identification 





gr DEEP went Tusa The Heating, Piping & Air Conditioning Con racto, 
— \R ELLAR DRAIN | National Association, 1250 Sixth Ave., New ) ork 2) 
sv | WATER systeMS = ON. Y., has just published parts III and V of t! 
E..-- c sixeD FLOW * | edition of its Engineering Standards. 
~~ TRANSFER \" PS SEWAGE Part III, Pipe Sizes and Design, is a 36 pag: klet 
NON-CLOS SRINE devoted to the sizing of pipes for steam heat 
CHEMICAL oust vapor systems, for gravity hot water heating 
REFINERY. ee on | and for mechanically circulated hot water heat 
—S\sTILLATION to | tems. In addition to the tables giving the ! 
—RcULATING data for sizing pipe there are 10 pages of plat 
——7a STOCK A AND | ing piping details, typical layouts for the ; 
_ DA MANY | heating systems and proper hookups for unit 
BOILER = OTHERS These plates were developed in cooperation 





—Stose-courLeo 
CONDENSATE RETURN 


unit heater manufacturers’ association. On or 
unit heaters a table is given for the rating 
pressure float and thermostatic traps. 

Part V, Graphical Symbols for Use on Draw 
Scheme for the Identification of Piping Systems 
20 page booklet of material developed under thy 
cedure of the American Standards Associatior 
section on graphical symbols the symbols 
drawings for piping systems, heating and vent 
systems, ductwork, and refrigerating systems are in- 
80 Loucks St., AURORA, ILLINOIS cluded. The identification of piping systems gives the 
— - scheme for identification by color and by legend 


STERLING 


Brass Valves and Traps 


For DEPENDABLE SERVICE 


| YEARS OF LEAKPROOF SERVICE 
are built into this quick-opening, 
packless “Sterling” brass radiator 
valve. Just a half-turn of the bake- 
lite wheel handle opens or closes 
fully. Tight seating at all times. 
In /-", %", and I" sizes. 




















z, 


: _ —or 
7) I. See Our Catalog 
y in SWEETS 


DISTRIBUTORS IN PRINCIPAL CITIES 








De Luxe type WK Pressure 
Actuated Water Regulating 
Valves for Freon, Sulphur 
or Methyl, are pilot oper- 
ated, modulating. Standard 
adjustable opening range 
from 50 to 150 lbs. Factory 
set to open at 90 pounds. 
Precision engineering and 
individual testing for low 
cost, satisfactory perform- 
ance. Available in sizes of 
% to 2 inches FPT. Simple 
adjustment—easily serviced. 





FOR MAXIMUM HEATING 
CIENCY, use this ‘Sterling’ Bellow 
Radiator Trap to keep vepor or vecu™ inte 
heating systems free of air and wert! erod 
Sturdily constructed. Close seating ¥” 
seamless brass bellows and se!f-a)g""s 
brass valve cone. In '/2", 34° and 
sizes—capacities 200, 400, and 70 
ft., E.D.R. 
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| Sterling temperature controls are designed in a 
variety of sizes and styles for a wide range o! oil 


a - 
tank and process applications. Consult your loce 
jobber or write for complete information and prices 
STERLING 3738 N. Holton Street in 
7, nc. 





Milwaukee 12, Wisconsin 
2100 INDIANA AVE. CHICAGO 16, ILL. Tank and process controls, heating Spe eee specialties 


———««©,, 
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Marrocetto 


Products are fully 


DEPENDABLE 


ATOMIZING SPRAY NOZZLES, SPRAY POND NOZZLES, 
and 
CONDENSER WATER DISTRIBUTORS 
For Vertical Shell and Tube Ammonia Condensers 


ALL MARTOCELLO SPRAY NOZZLES are manufactured with precision and 
of » design which has been thoroughly tested for maximum results and dura- 
pility. They are guaranteed to give satisfaction. Successful, efficient results 
jepend largely upon selecting the proper number, type and size of Nozzles 
witeble for your installation. 


THE MARTOCELLO CONDENSER WATER DISTRIBUTORS are now used 
as standard equipment by Progressive Refrigerating Engineers in solving their 
Manpower problem, because they require no attention and assufe users of 
the lowest Condenser Operating Pressures and Minimum Power Cost. 














it will pay you to confult us. WRITE or WIRE for further information. 


~ (>) Jos. A. Martocello & Co. 
WI 












AIR CONDITIONING 
leh & 4 i =~ 
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ntles ot unique Yorway Involute 
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interna! parts or vanes to clog 
ref erode 


ing re trouble-free air washing service 
and types for all requirements 


Y large users—installations total 
thon 5 million gallons per min 

in woter oling and air condition 
service Write for Bulletin \ + 


VALL- WARING COMPANY 
\ MERMAID AVENUE 
PHILADELPHIA 18, PA 
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etter ventilation without 
pou er costs...no matter which 
way the wind blows! 
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Because of the revolutionary, aerodynamically-correct 
design of the Breidert Air-X-Hauster, wind currents 
striking it from any angle are converted into a pow- 
erful suction force that rapidly exhausts stale air from 
the interior of the house, kitchen or building. The 
Breidert remains stationary, has 
no moving parts. Back-drafts are 
eliminated where there is no in- 
terior negative pressure! 














In summer, attic temper 
ture often reaches 30° to 
40° higher than outdoors 


Unsurpassed for Kitchen Ventila- 
tion... The Breidert system provides 
a continuous, silent, effective circula- 
tion of air that exhausts heat and 
odors at their source, with no oper- 
ating of maintenance expense. There 
are no “hang-over” cooking odors 
because the exhaust action of the Brei- 
dert is continuous. The neat, compact 
appearance of the “Type A” Breidert 
(above) especially recommends it for 
residences. 














Breidert Air-X-Houster 
exhausts hot, stale oir at 
the high point of roof and 





sts ~~ Higher Capacities Certified by 
a ' al Smith, Emery ... Commercial labora- 
eal “S3|| tory” tests, made with wind blowing 
at all angles, prove the remarkably 
reer cir enters ot win. high capacities of the Breidert. Certi- 
dows and doors, posses fied ratings are based on these unusual 
through register openings tests. *Smith, Emery & Co., Pacific 
(R) and into attic, cooling Coast Branch Pittsburgh Testing Lat 
oratories. 











entre house 


Breidert Air-X-Hausters 
for Roofs, Vent Flue Caps, Chimney Tops 








Breidert Air-X- 
Hausters provide 
safe, sure ventilation 
no matter which way 
the wind blows, 
eliminating back- 
draft and resulting 
annoyances. 
Thousands of instal- 
Type B 


lations have proved Vanrr 
their superiority. PLUE 
CAPS CHIMNEY TOPs 


Write for Free Engineering Data Book 
... contains specifications and installation data, certified ca- 
pacity ratings, etc. Address Dept. S 


G. C. BREIDERT CO. 


634 South Spring St., Los Angeles 14, Calif. 
REPRESENTATIVES LOCATED IN PRINCIPAL CITIES OF THE U. S$ 
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DuraBilt Registers & Intakes 


URABILT Floor Registers and Cold Air Faces have 
S close mesh design in all models—!/," by 2" on 
centers. Surplus strength results from amply heavy 


materials and rigid cross-bar assembly, the bars which form | 
the face being mortised and locked at every cross joint, | 


and securely interlocked to frame. Frame is welded and 
reinforced at corners, joints are close fitted and will not 
pull apart. Entire assembly is extra durable, tight and true, 


and faces are level and heel-proof. When stout, shock-proof | 


construction is required—use DuraBilt! 


Te assist you in selecting 4 
veqgpees for all purposes, 
write for Auer Register 
Book showing complete 
line of registers and in- 
takes for warm air and 
air conditioning. Separate 
Grille Catalog “‘G"’ also 
sent on request. 


THE AUER REGISTER 
COMPANY 
3608 Payne Avenve 
Cleveland 14, Ohio 


AUER REGISTERS 





& GRILLES 
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@ MEETINGS & CONVENTIONS 4 


Pe 


Heating, Piping & Air Conditioning Contracto,; 
The board of directors of the Heating, Piping % Air 
Conditioning Contractors National Association, 195 
Sixth Ave., New York 20, N.Y., has voted t: r 
| 56th annual convention of the organization, h wx : 
| to have been held in Cincinnati on May 21, 2° » 
| The action was taken to comply with the gover sl 
request that meetings of more than 50, and not pup 
| local in scope, be eliminated. Reports of the officers om 
| committees will be published in the HPACCN’s og. 
| cial Bulletin, starting in the May issue. ; 
| Connecticut Valley Section of ASRE 
According to an announcement from Stanley » 
Osborne (Chase Brass & Copper Co., Inc., Waterbyp i 
91, Conn.), publicity committee chairman, the Apr 
meeting of the Connecticut Valley sectio: 
American Society of Refrigerating Engineers wil! 
held in Springfield; F. M. MacDougall, chief engine 
of the Alco Valve Co., is to speak on low temperatur 
expansion valves. 









= ~ * 


Editor's note: Secretaries of local chapters and se. 
tions of engineering and contracting societies and ass» 
ciations are invited to send advance information 
their meetings which will be of interest to readers of 
HPAC. Address the Editor, Heating, Piping & Ai 
Conditioning, 6 N. Michigan Ave., Chicago 2, III. 











And Keep !t 
Out With 


SEE unseen 


AIR ELIMINATORS > |e 


Circulation Troubles? rT 
Don’t fight air pockets or traps in het 


or cold circulating lines! “Get thal 















air out of there” and keep if out simpi 




























by installing the No. 7 Mai 0’-Mist 

Automatic Air Vent. This reliable ait 

vent has a self-closing float-controlled 

| valve and is designed espe ally for 
Venting Fin Type Con- circulating pipe lines, convector rade 
vector Radiator tors, unit heaters, cooling rifol 


tanks, diesel engines, or any other application where a 
or traps retard the free circulation of liquids. Now a 
bright brass finish. For pressures up to 75 pounds 


APPROVED FOR NAVY, MARITIME 
COMMISSION AND ARMY USE 


MAAID-O-MIS T= ee 


T 
! 
3215 N. PULASKI RD., 
CHICAGO 41, ILLINOIS 





























Heating, Piping & Air Conditioning, April 






